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INTRODUCTION 


The scientific exploration of Libya was started in the second 
half of the 19th century by A. Overwec, FOUREAU, DUVEYRIER, 
BARTH, ROHLFS, ZITTEL, ROLAND and KRUMBECK and was geo- 
graphic as well as geological. 


It was only after 1900 that detailed stratigraphical and paleon- 
tological studies were started. The following geologists, Italian, 
English and French were responsible for the major studies made 
up until 1920 : 

— AMATO (Tripolitania and Cyrenaica) 
— FRANCHI (Quaternary) 

— GREGORY (Cyrenaica) 

— MENCHIKOFF (Dj. Aouenat) 

— MIGLIORINI (Cyrenaica) 

— Parona (Tripolitania) 

— SILVESTRI (Cyrenaica and Syrtica) 
— STEFANINI (Cyrenaica) 

— Vinass DE REONY (Tripolitania) 

— ZACCAGNA (Tripolitania). 


At the same time, there was a considerable amount of palae- 
ontological work done, mainly in Cyrenaica and Syrtica, by 
CHAPMAN, NEWTON, STEFANINI, PREVER, CREMA and ZUFFARDI- 
COMERCI. 


'This second period of geological work in Libya gave valuable 
information, but no serious attempt was made to combine this 
information. It was left to Desio and his colleagues to do syste- 
matic field studies. The Italian Scientific Missions to Giarabub 
and Kufra gave a valuable opportunity for field work in those 
areas. Between 1930 an 1940, DesIo and his colleagues worked in 
Tripolitania, Cyrenaica and Fezzan. Desio's work shows the 
broadest scope, while many important stratigraphic and paleonto- 
logical papers were published by the Italian geologists during the 
period up to 1943: 

— BLanc (Quaternary) 

— BorcHI (Palaeontology of Fezzan) 

— CHIaRUGI (Palaeobotany) 

— Chiesa (Syrtica and Fezzan) 

— Cocci (Trias and Jeffren) 

— FLoRIDIA (Tripolitania - Syrtica - Cyrenaica) 

— LIPPARIMI (Tripolitania - Cyrenaica - Quaternary) 
— MARCHETTI (Cyrenaica) 

— MONTERIN (Tibesti) 


— NEGRI (Cyrenaica) 
— Rossi (Miocene and Fezzan) 
— SERRA (Palaeontology - Tripolitania). 

SANDFORD made a study of the Nubian in the Anglo-Egyptian 
Sudan and South-East Libyan Desert during the period 1935 to 
1937. 

Several French geologists worked in the area of Tibesti 
(DENAEYER and DaLLoni, 1934) and Rhat (Kirraw, 1928/1931) 
during this period. Desio explored the North-Eastern Tibesti 
(1940). 

Period 1944-1955. 

BrIccHI, Rossi-RoncHETTI, LIPPARINI, CHIESA, NALDINI and 
others did a revision of the Upper Cretaceous fauna. 

French geologists worked in the Fezzan (FREULON, MENCHI- 
KOFF, LEFRANC, KILIAN and LELUBRE) and from their work pro- 
duced the International Geological Congress (1952), 1/2,000,000 
map. 

CHRISTIE has studied the Garian area (United Nations tech- 
nical help). 

Several students of Milano University are actually working 
in Northern Tripolitania and their theses will soon be published. 


In 1955, geological field work was started by various oil 
companies, this was followed by geophysical and drilling opera- 
tions. 


In 1958, The Petroleum Exploration Society of Libya formed 
a Names and Nomenclature Committee to coordinate the geolo- 
gical work done by the various oil companies. 


The committee, using the recent work of the oil companies, 
has completed the Lexicon of Stratigraphy edited in 1956 by 
A. DesIo. 


The committee consisted of : 


Chairman: P.F. BuroLLer Compagnie des Pétroles Total (Libye). 
P. ARNI Mobil Oil of Canada Ltd (Libyan 
Branch). i 
J. CuLLison Oasis Oil Company of Libya. 
G.H. Gouparzi U.S.0.M., Libya (U.S.G.S.). 
M. BELTRANDI Gulf Oil Company of Libya. 
N.W. HAMILTON American Overseas Petroleum. 
K.B. Hornovp B.P. Exploration Company (Libya) Ltd. 
A.F. HorriNcER Libya-Shell, N.V. 
F. Howitt B.P. Exploration Company (Libya) Ltd. 
H.A. JORDI Libya-Shell, N.V. 
J. Law American Overseas Petroleum. 
D. Massa Compagnie des Pétroles Total (Libye). 
R.G. McLean B.P. Exploration Company (Libya) Ltd. 
N.V. NAYLoR Esso Standard Libya (Inc.). 
W.H. RüErLi  Libya-Shell, N.V. 
D. Rusk Pan American Libya, Oil Company. 
Editor: R.S.M. TEMPLETON Compagnie des Pétroles Total (Libye). 


ACACUS SANDSTONE .......... Silurian (Upper Ludlow) 


Kian (C.) (1928). Sur la présence du Silurien à l'Est et 
au Sud de l'Ahaggar. Académie des Sciences, Paris, 20 févr. 1928. 

Desio (A.) (1936). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. vol. LV, fasc. 2, Roma, p. 332. 

Desio (1936) described as Acacus sandstone a thick format- 
ion of quartzitic sandstones which form the high parts of the 
topography of Acacus and Tadrart (Fezzan). 


This sandstone is a stratigraphic equivalent of the lower part 
of KILIAN's « Grès supérieurs du Tassili » and is equivalent to 
the term « Zone de passage » often used in Algerian Sahara. 

It consists of light brown, reddish to green, medium to fine 
grained, sands and sandstones, regular and cross-bedded, some- 
times massive, with alternations of light grey to green shales. 
There are enigmatic fossils such as « Nereites » and « Harlania ». 

The age is taken to be Upper Silurian (Upper Gothlandian) 
from the graptolitic shale, lateral equivalent of Harlania beds, 
found by KILLIAN (1928) at In Ezzan. Similar discoveries have 
been made on the western side of Murzuk basin by oil company 
field work (1958). 

The Acacus sandstone overlies the Tanezzuft shale. The top is 
unconformably overlain in certain areas by the basal Devonian 
(TADRART) sandstone. 

Bibl.: LeLuBRE (M.) (19465), pp. 1403-1404; FREULON (J.-M.) 
(19515), pp. 216-217. 

See : HARLANIA SANDSTONE. 


AGEDADBLIA rockets uk hes er oes es Quaternary (Tyrrhenian) 


Destro (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientale. Missione Scientif. 
della R. Accad. d'Italia a Cufra (1931), vol. I, Roma, p. 87. 

Desio defined as Agedabia formation a calcareous sandstone, 
irregularly massive, often friable, white, made of fragments of 
shells, mainly of molluscs and of rounded limestone pisolites. 

Type locality is found in small caves, very near to the houses 
of Agedabia (Syrtica). 

Fossils are exclusively Pelecypods and Gasteropods, types still 
living for the main part, with several species of tropical seas. 

Probable age is Quaternary (Tyrrhenian). 


(Agedabia, continued) 


It is equivalent to the Gargaresc sandstone which name is 
preferred. 
See: GARGARESC SANDSTONE. 


AIN LOB! LIMESTONE See eee Cenomanian 
See: NEFUSA GROUP. 


AMSAK LIMESTONE (Palaeozoic). 


KRUMBECK (L.) (1906-07). Beitrage zur Geologie und Pa- 
leontologie von Tripolis. Paleontographica, Bd LIII, Stuttgart, 
WES 
i KRUMBECK thus named a sequence of limestones underlying 
the « Taita shales » and Tassili sandstones, which outcrop in the 
Murzuk Hamada and in the Amsak range. 

These three formations were part of a Palaeozoic group which 
included the Upper Silurian, the Lower, Middle, and perhaps 
Upper Devonian. 

According to KRUMBECK, Amsak limestone, at the base of 
this group, would represent the Upper Silurian. 

Desio (A.) (1936b) remarks that the Amsak limestone is an 
equivalent of limestones described by OvERwEG (1851) between 
Murzuk and Ghat, which contained Orthoceras and Crinoids, and 
were reported as Carboniferous. 

Desio collected fossils in these limestones which were studied 
by Rossi-RoncHETTI (cf. Rossi C., 1939) and determined as Lower 
Carboniferous. 


The name of Amsak Limestone must be avoided, as it is a 
source comfusiom. 


Bibl.: DesIo (A.) (1936), p. 117. 


AOUINET OUENINE FORMATION 


Middle and Upper Devonian 
See: DEVONIAN. j 


APOLLONIA FORMATION ...... Lower or Middle Eocene 


This was formerly described by J.W. GREGORY as the Apol- 
lonia Limestone. 

This formation outcrops along the lower escarpment between 
Cyrene and Apollonia the locality of the type section being 
32949'54" N - 21952/56" E. 

It consists of massive siliceous limestones with chert nodules, 
and frequently has a marked stepped appearance due to the 
hardening of alternate beds, and has the appearance of chalk in 
the Lower portion. 

It has yielded Nummulites gizehensis/curvispira, Globoro- 
talia crassata, Globigerinoides ? mexicana. 

Gregory placed the Apollonia Limestone in the Lower Eocene 
because of its stratigraphic position below the Lutetian Derna 
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Limestone. Stefanini supported this on the evidence of Num- 
mulites globulus and Plecanium niloticum and Nummulites sub- 
discorbina, and placed it in the Ypresian. 

See: CYRENE GROUP. 


ASSEDJEFAR FORMATION (Visean/Namurian). 
See: CARBONIFEROUS. 


ARCHEAN. 


Desio (A.) (19435). Il Sahara Italiano. Il Tibesti nord-orien- 
tale. R. Soc. Geogr. Ital., Roma, p. 78 . 


Under the name «Archean» Desro (1943b) includes the 
eruptive rocks (granites, granodiorites, diorites, etc.), and the 
metamorphic rocks (gneiss, mica-schists, amphilobites, etc.) 
which outcrop in various parts of the Tibesti, and which DALLONI 
(1934) has already called Pre-Cambrian. Desio also placed these 
beds in that age, after he had separated them from the « Semi- 
metamorphic Series » (Algonchian). 

LELUBRE (1946a) is not of this opinion, and he says that there 
is only one metamorphic series, showing similarity to the Pha- 
rusian of the Hoggar. 

Desio (1951) questioned this and pointed out that the « Semi- 
metamorphic Series » (Algonchian) hardly fitted into this picture 
of LELUBRE. 


AZIZIA FORMATION .. mainly Middle Trias (Muschelkalk) 


Parona (C.-F.) (1914). Per la geologia della Tripolitania. 
R. Ac. Sc. Torino, vol. 50, Torino. 

Cocci (L.) (1940). Fossili triassici della Gefera Tripolitana. 
OLENE Vole I Tripoli: 


This formation was originally described by PARONA and DEsro 
after an outcrop of limestone in Azizia quarry in northern Tripo- 
litania and named Azizia Limestone. PARONA who described it in 
1914 called it Middle and Upper Triassic. 

Unfortunately, the full succession is not exposed in the 
Azizia quarry and the type locality is in the dome north of 
Garian, and the name Azizia formation is suggested in preference 
to Azizia limestone. The fauna of the Azizia limestone was studi- 
ed by Coccr (1940) who refered it to the Raiblian. 

The Azizia formation consists of well bedded limestones 
vuggy, with some pseudo-oolitic bands and tabular chert horizons 
and some shale interbeds. 

The middle unit consists of a hard tough dark grey siliceous 
dolomitic limestone with cherts. 

The lower unit is formed by platey bedded dolomitic lime- 
stone with shale interbeds. The lower part has yielded Spiriferina 
lipoldi sub sp. tripolitania, Ostrea (Lopha) calceoformis, Ostrea 
(Lopha) montis caprilis and fucoid like impressions. 


(Azizia formation, continued) 


The basal member is a reddish coloured sandstone with some 
carbonate bands, the lowest of which has yielded Lingula tenuis- 
sima (Brown), Enantiostreon difforme (ScHLOT), Ostrea montis 
caprilis (KuipsT.) and Nothosaurus bones, which are all found 
with a strong Muschelkalk assemblage at Jebel Rehach in Tu- 
nisia. 

Bibl.: DE LAPPARENT (A.-F.) (1952); BRICHANT (A.-L.) (1952); 
CHRISTIE (A.-M.) (1955) Report TAA/LIB/2, 1 September 1955. 


B 
BEDDAHACH FORMATION .... Aquitanian to Burdigalian 
See: MIOCENE. 
BENGHAZI LIMESTONE oe O östse Miocene 


Grecory (J.W.) (1911). The Geology of Cyrenaica. Quart. 
Journ. Geol. Soc. London, vol. LXVII, n° 268, London, p. 592. 

GREGORY has so named a massive limestone, white or pinky, 
which outcrops at base of the cliff east of Benghazi, and contains 
Scutella, Clypeaster, Pecten ziziniae, Ostrea plicatula var. virleti 
Lithothamnium and Amphistegina. GREGORY gave it a Middle 
Miocene age. 

After Desio, Benghazi limestone, made of white sandy lime- 
stones and calcareous sandstone, forms all the coastal plain of 
Benghazi. For him, this formation would probably correspond 
with the passage beds between Lower and Middle Miocene. 

Other references may be found in: Desio (A.) (1935); LITTLE 
(1945). 

See: MIOCENE. 


BEN ISA CHALK 
See: EOCENE; 


GEBEL UADDAN FORMATION; 
GIR GYPSUM. 


RCE cw e Ecos E Lower Eocene 


BIR EL GHNEM GROUP E Triassic-Jurassic 


DE LAPPARENT (A.F.) (1952). Stratigraphie du Trias de la 
Jeffara (Extrême Sud tunisien et Tripolitaine). Congrès Géolo- 
gique International, fasc. XXI, 1952. 

CHRISTIE (A.M.) (1955). Geology of the Garian Area United 
Nations Technical Assistance Programme. Report TAA/LIB/2, 
1 September 1955. 

This Group can be divided into two units namely : 

1 — Bu Gheilan Limestone, 
2 — Bir el Ghnem Gypsum. 


These two units are lateral equivalents and range in age from 
Triassic to Bajocian. 


Bu Gheilan Limestone. 


The type locality is on the Azizia-Garian road, south of 
Tripoli, at Bu Gheilan and was first described by CHRISTIE. 

It is composed mainly of a light coloured white to buff to 
light grey or light brown limestone and dolomitic limestone, 
with some prominent oolitic beds. It is 55 metres thick in the 
type locality but in the region of Caf Tahscent there is a very 
rapid facies change into the dominantly gypseous facies of the 
Bir el Ghnem Gypsum. 


Bir el Ghnem Gypsum. 


The Bir el Ghnem Gypsum is so named as it is well deve- 
loped in the escarpment immediately to the south of Bir el 
Ghnem. 

It is composed mainly of massive gypsum with some thin 
limestone bands some of which are oolitic and can be traced into 
the Bu Gheilan Limestone. 

The maximum thickness exposed is in the order of 350 m 
(Caf Bahri). 


BIBSEDAGHNEM GYPSUM UT. cs ae EST Jurassic 


See: BIR EL GHNEM GROUP; 
BU GHEILAN LIMESTONE. 


BIRGZIDEN MEMBERS. Brie PR RL Ni Eocene 


Desio (A.) (1943a). L’esplorazione mineraria della Libia 
Se, NBN eS i, Ty 

It has been named, as a formation, after the Well of Ziden, 
in the Wadi Bei-el-Kebir, between Gheddahia and Bu-Ngem, 
near the boundary between Tripolitania and Syrte. 

It consists of a sequence of limestones, mainly white, with 
Orbitolites complanatus LMK., and calcareous algae. The age is 
probably Ypresian (described by others as Lutetian). 

It is recommended that it be called the Bir Ziden Member, 
and this term be used to describe the uppermost unit of the 
Gebel Uaddan Formation. 

It represents a lateral equivalent of the upper part of the 
Gir Gypsum. 

See: EOCENE; 

ORBITOLITES LIMESTONE; 
GIR GYPSUM. 


BOUTONNIEHE FORMATION’... rc Trias 
See : RAS HAMIA FORMATION. 


BUEGHEINCANSLEIMESTONERE OE TRE Jurassic 
See: BIR EL GHNEM GROUP. 
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BU SCEBA FORMATION ....... Upper Triassic/Jurassic ? 


DE LAPPARENT (A.-F.) (1952). Stratigraphie du Trias de la 
Jeffara (Extréme Sud tunisien et Tripolitaine). Congrés Géolo- 
gique International, fasc. XXI, 1952. 

CHRISTTE (A.-M.) (1955). Geology of the Garian Area United 
Nations Technical Assistance Programme. Report TAA/LIB2/, 
1 September 1955. 

This formation was originally described by CHRISTIE (1955) 
as the Bu Sceba Group, but we propose that this be changed 
to Formation. 

The Bu Sceba Formation type locality is in a Wadi of that 
name just north of Garian. It is composed mainly of red to brown 
sandstones, pebble conglomerates, white sandstones, red and 
green clays and minor amounts of gypsum. 

CHRISTIE quotes Chiesa (unpublished) as stating that fossils 
collected indicated a positive Jurassic age. However, nothing 
diagnostic has since been identified and the Bu Sceba Formation 
is regarded by some authorities as Upper Triassic in age. 


CARBONIFEROUS. 


OvERWEG (1850). 

Desio (A.) (1936a). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV, fig. 2, Roma, p. 337. 

MENCHIKOFF (N.) (1945). Les grès de Serdelés (Fezzan). C.R. 
Ac Se Paris, te PIPA O 292. 

MENCHIKOFF (N.) (1946). A propos de la faune de lOuadi 
Oubarrakat (Fezzan Occidental). C.R. Soc. Géol. Fr., Paris, 
pp. 346-347. 

LELUBRE (M.) (1948). Le Paléozoïque du Fezzan sud oriental. 
(CUIR, SOG (Goll, ir, WBE, 2784 

FREULON (J.-M.) (1951b). Sur la série du primaire du Fezzan 
nord-occidental. C.R. Soc. Géol. Fr., n? 12. 

The type section in Fezzan is found between Aouinet Ouenine 
(N 28°30’ - E 12°50’) and Dembaba (N 28°30’ - E 11933’) and has 
the thickest and most complete section of Carboniferous. 

It consists of a sandstone shale series, with marine marls 
and limestones at the top. It is divided into: 

a) A basal Mrar FORMATION Upper Tournaisian to Visean 

b) Dome of COLLENIA BEDS 


C) ASSEDJAFAR FORMATION Visean to Namurian 
d) DEMBABA FORMATION Namurian to Moscovian 
Mrar Formation — Dinantian (Upper Tournaisian to Visean) 


Devonian at the very base ? 
Alternance of silty micaceous shales, siltstones and micaceous, 
fine grained, sandy sandstones, often ferruginous, disconformably 
overlying the Upper Devonian sandstones. In the formation are 


alat 


beds with Productids. The top is overlain by the « Dome of 
| de beds ». The Mrar Formation is also found in the Murzuk 
asin. 


Type area: Gara el Mrar (N 28920'- E 12°15’). 


Dome or COLLENIA Beps (Visean-Namurian). 

FREULON (J.-M.) (1953). Existence d'un niveau à Stromato- 
lithes (Collenia) dans le Carbonifére marin du Sahara oriental. 
C.R. Soc. Géol. Fr., n° 12. 

These beds of dolomitic marls and siltstones contain frequent 
beds of Colleniform limestones (Stromatolith: rock building 
algae) which form a rippled, domed, crust-like surface. They 
are very widespread being found in the Zegher, S-E of Dembaba, 
and N of the Tihemboka horst. They overlie the Mrar formation 
and in turn are overlain by the Assedjefar Formation. 


ASSEDJEFAR FORMATION (Visean-Namurian). 

LELUBRE (M.) (1952). Apercu sur la Géologie du Fezzan. Bull. 
Serv. Carte géol. Algérie, fasc. III, Alger, 1952. 

This is a cross-bedded sandy silty shale sequence, with fer- 
ruginous bands, fossil wood, and rare shelly beds. It immediately 
overlies the Collenia beds and is overlain by the calcareous 
marine beds of the Dembaba Formation. 

Type area: Assedjefar (8 km S-E of Anou Dembaba, at the 
Gara de l'Eléphant). 


DEMBABA FORMATION (Namurian-Moscovian). 
It is a marine, calcareous, shale and marl formation, which 

has three members : 

— the « Lower Limestone-Marl Member » is sometimes dolomitic 
with green shale alternations; 

— the « Middle Shale Member » has occasional sandy dolomitic 
beds and rare gypsum; 

— the « Upper Limestone Member » has a rich fauna of Pro- 
ductids, Gasteropods, etc. (Bellerophon, Orthoceras, Rhyncho- 
nellids, Nautilus, etc.). 


This upper member is unconformably overlain by Tiguen- 
tourine clays and gypsums of the Continental Post Tassilien and 
the lower member overlies the Assedjefar Formation. 


Type area: Dembaba (N 28°30’ - E 11°33’). 


CARDIUM BEDS a OEC rn Stee e eere eee Quaternary 


Destro (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scienti- 
fica Reale Accademia d’Italia a Cufra (1931), vol. 1, Roma, p. 95. 


These consist of a small series of calcareous sandstones, 
sometimes friable, consisting mainly of shell debris. Close to Age- 
dabia they contain a rich molluscan fauna, in particular small 
bivalves and gasteropods, amongst which are 5 types of Cardium. 
This is the same bed that is mentioned elsewhere under the name 
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(Cardium beds, continued) 


« Agedabia sandstone» (see Grecory, 1911, p. 607), and are 
similar to the limestones with Cerastoderma edule found to the 
east of Benghazi which are placed in the Upper Pliocene, or 
Lower Pleistocene. STEFANINI, 1923, p. 228) tentatively placed 
these analogous beds in the Villafranchian, or Sicilian. 

Examining the reports of GREGORY, STEFANINI distinguished 
two separate C. edule zones. One upper, very recent, which 
appears to correspond to the « Cerithium vulgatum Sands», and 
the older zone seems to be the same as the « Agedabia Sand- 
stone » (equivalent to the Gargaresc sandstone). 

With regard to all this, it seems only correct to alter the 
vague and imprecise terminology of the Cardium Limestone, and 
substitute it by the better defined term Gargaresc Sandstone 
which is of Tyrrhenian age. 

See: QUATERNARY; 

GARGARESC SANDSTONE. 


CERITHIUM VULGATUM SANDS ............. Recent 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
Libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scienti- 
fica Reale Accademia d’Italia a Cufra (1931), vol. I, Roma, 
p. 348. 

These are bedded sands with marine molluscs found under- 
neath the crossbedded sands with land gasteropods which are 
found around Benghazi. The fauna is abundant and consists of 
gasteropods and lamellibranchs of types still living in the Medi- 
terranean. The most common amongst the gasteropods is the 
Cerithium vulgatum Bruca. 

Recommended for local use. 

See: QUATERNARY. 


CHICLA FORMATION ... Lower Cretaceous (« Wealden » ?) 

CHRISTIE (A.) (1955). Geology of the Garian area United 
Nations Technical Assistance Programme. Report TAA/LIB/2. 

The formation consists of conglomerates, sandstones and clays, 
in which have been found silicified wood and pelecypods. 

This formation alternatively overlies the Jurassic Bu Gheilan 
Limestone, or the Bir el Ghnem Gypsum, both of the Bir el 
Ghnem Group. 

It is overlain by the Uazzen Sands or the Giado dolomite. 


Type section outcrops below the village of Chicla (pronounce 
Kikla) on Jebel Nefusa cliff. 


CHUEREFYLIMESTONE r ODE Palaeocene 


(1958). Unpublished oil company reports. 
This is a soft gypsiferous chalky dolomite, probably equi- 
valent to the Gelta Chalk of the Uaddan Formation. It is found 
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transgressing upon the Gheriat or Socna Formations of the El 
Hamra Group. 
Locally, green clay may exist at the base. 
See: EL HAMRA GROUP; 
GHERIAT FORMATION. 
GELTA CHALK. 


CONTINENTAL INTERCALAIRE ...... Lower Cretaceous ? 


See: DJOUA GROUP; 
NUBIAN SANDSTONE. 


CONTINENTAL POST TASSILIEN GROUP. 
Age: Carboniferous to Cenomanian 


KILIAN (C.) (1931). Des principaux complexes continentaux 
du Sahara. C.R. S. Soc. Geol. Fr., 4 mai 1931. 

DE LaPPARENT (A.-F.) et LELUBRE (M.) (1948). Interprétation 
stratigraphique des séries continentales entre Ohanet et Bourarhet 
(Sahara central). C.R. Ac. Sc. Paris, Séance du 22 novembre 1948. 

LEFRANC (J.-P.) (1958). Stratigraphie des séries continentales 
intercalaires au Fezzan nord-occidental (Libye). C.R. Ac. Sc. 
Paris, Séance du 27 octobre 1958. 

KILIAN (1931) proposed two distinct series lying between the 
marine Carboniferous and the marine Cenomanian. The lower 
part he called « Continental Post Tassilien » and the upper part, 
as seen in the Djoua by Fort Flatters, was called by him the 
« Continental Intercalaire ». 

De LAPPARENT and LELUBRE (1948) (as well as LEFRANC, 1958) 
subdivided the Continental Post Tassilien Group into three for- 
mations: Taouratine, Zarzaitine and Tiguentourine. 

— The Taouratine Formation unconformably overlies the 
Zarzaitine and consists of light and dark brick red clays with 
some thick coarse sand beds near the top. 

In the area of the type section it is overlain by the sandy 
bone bed at the base of the Djoua Group. 

— The Zarzaitine Formation has three basic lithological 
members. A lower 60 m thick, red clay, which is overlain by a 
thick sand and clay series, which in turn is overlain by a marly 
caleareous series which grades upwards into red, brown, mauve 
and yellow clays and is marked at the top by a small uncon- 
formity. 

It is overlain by the Taouratine Formation and is underlain 
by the Tiguentourine Formation. 

— The Tiguentourine Formation consists of reddish brown to 
mauve clays and shales, often slighty dolomitic, with characteristic 
gypsum beds near the base. The base unconformably overlies the 
Carboniferous, and the beds have often been affected by the 
Hercynian movements. It is overlain by the Zarzaitine Formation. 


Type section is found north of Edjele in the area either side 
of the Algerian/Libyan frontier. 
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(Continental Post Tassilien group, continued) 


In the Murzuk basin, the Continental Post Tassilien is thinner 
and is found underlying the Nubian Sandstones. 

The age of these beds is not yet proved. Some take the 
calcareous unit of the Zarzaitine Formation to be Muschelkalk. 
Recent work in Algeria, on animal remains by DE LAPLARENT, 
CLaARACQ and NOUGAREDE (1958) shews that the base of the 
Zarzaitine Formation is probably Upper Triassic and that the 
Taouratine Formation is probably Upper Jurassic. It is possible 
that like the Nubian Sandstone the Continental Post Tassilien 
Group is not a time unit. 


Bibl.: BounEAu (E.), Craraca (P.), NoucaREDE (F.) (1957); 
LEHMAN (J.-P.) (1957); DE LAPPARENT (A.-F.), CLaRACQ (P.), Nou- 
GAREDE (F.) (1958). 


CRETACEOUS. 


CHRISTIE (A.-M.) (1955). Geology of the Garian Area. United 
Nations Technical Assistance Programme. Report N° TAA/LIB/2. 

Unpublished oil company reports (1958). 

The Cretaceous of Cyrenaica outcrops in a small area on the 
Akdar uplift. 

In Tripolitania, the Cretaceous forms the Hamada el Hamra 
Plateau and is well exposed from Garian to the Tunisian border, 
and to the South. 

See: EL HAMRA GROUP; 

GASR TIGRINNA FORMATION; 
NEFUSA GROUP; 

UAZZEN SANDS, GIADO DOLOMITE; 
CHICLA FORMATION; 

GERDES EL ABID LIMESTONES; 
WADI BACUR LIMESTONES; 

TOCRA LIMESTONES. 


GROSIONE DI STEPPA FEE E Quaternary 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
Libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scienti- 
fica Reale Accademia d’Italia a Cufra (1931), vol. I, Roma, 


It consists of a rock sometimes siliceous, calcareous, concre- 
tionary and often pebbly, flesh coloured and brick-red; te a 
yellow-ochre form frequently nodular which makes the « crusts » 
and « sheets » found more or less all over Northern Libya, and 
particularly in Cyrenaica. 

It contains locally, Helix melanostoma Fer., Eremina rhodia 
Chems., Hellicella cospitum Drap. Rumina decollata L., etc... 
which indicate a very recent Quaternary age. 

In some places, as on coastal plain of Syrtica, there exists 
a reddish massive caliche with large quartz grains which appears 
to be older (Villafranchian). 

See: QUATERNARY. 


| 
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CYHENAICAVGROUPTSM E ANNUM TA OTT ISTE Eocene 


This group comprises the whole of the Eocene outcropping in 
Northern Cyrenaica and can be divided into two recogniseable 
formations : 

Apollonia Formation 
Derna Formation 
See: EOCENE 
a) CYRENAICA. 


CYRENEZCIMESTONEC RON Sen eee re a Miocene 


GREGORY (J.-W.) (1911). The geology of Cyrenaica. Quart. 
Journ. Geol. Soc., vol. LVXII, n° 268, London, pag. 583. 


The «Slonta limestones» of GREGORY, in Cyrenaica, pass 
underneath a series of soft, earthy, white and grey limestones 
and marls, which GREGORY called « Cyrene Limestone ». These 
limestones contain many Pecten, amongst which are Aequipecten 
zitteli Fuchs, Ae. camaratensis (Font.), Ae. scabrellus (Lam.), 
Pecten vezzanensis Opp. and echinoids (Hemiaster scillae) and 
are placed by GREGORY in the Aquitanian, considered as Upper 
Oligocene. STEFANINI (1921) put these limestones, or rather trans- 
ferred them, into the Lower Miocene (Aquitanian or perhaps 
Langhian). Desio (1935) and LirTLE (1945) were of the same 
opinion. 

This fixes the age of this bed, which extends to Faida, and to 
the East, along the second escarpment almost as far as Derna, 
to reappear finally at the far side of Chaulan and the Wadi 
Hanaui. 

Recommended that this name be dropped. 


Bibl. : MaRrcHETTI (M.) (1934), p. 316. 
See: MIOCENE. 


D 
DEMBABA FORMATION ............... Namurian/Visean 
See: CARBONIFEROUS. 
DERNA FORMATIONS & um hs Oe ee dae Lutetian 


This formation was formerly described by GREGORY (1911) as 
the Derna Limestone. 

The type locality is on the road from Derna to Tobruk 
320 44’ 50" N - 220 38' 45" E. 

It consists of a series of soft white to creamy limestones algal 
and reefal in the upper part, becoming more dense and hard 
towards the base where it passes into the underlying Apollonia 
Formation. 

The formation is characterized by the abundance of Nummu- 
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lites gizehensis curvispira, together with algae, echinoids remains, 
lamellibranchs (Crassostrea) etc.. and is of Upper Lutetian age. 
The formation can be traced westwards to the Barce area 
where it forms the greater part of the escarpment. 
See: EOCENE 
a) CYRENAICA. 


DEVONIAN. 
The Devonian is divided into three formations, a basal sand- 
stone, followed by two shale and sandstone formations : 


TADRART SANDSTONE 


Lower Devonian 
OUAN-KASA FORMATION 


Middle and 
Upper Devonian. 


AOUINET OUENINE FORMATION | 


Tadrart Sandsione e ee ette etés L. Devonian (Siegenian ?) 


FREULON (J.M.) (1951b). Sur la série primaire du Fezzan 
Nord-Occidental. C.R. Soc. géol. Fr., n9 12. Séance du 18 juin 
1951. 

LELUBRE (M.) (1952b). Aperçu sur la Géologie du Fezzan. 
Bull. Serv. Carte géol. Algérie, fasc. III, Alger, 1952. 

The basis of this definition are unpublished oil company re- 
ports. 

The Tadrart sandstone is found in the area of the Tadrart 
(N 25° 0’ - E 10° 30^ south of Serdeles (Fezzan), where massive, 
cross-bedded sandstones, with many ferruginous beds form a 
massive scarp with the underlying Acacus Sandstone (Silurian). 
The base is marked with a ferruginous bed and probably lies 
unconformably upon the Acacus Sandstone. The top is overlain 
by a shale and sandstone sequence of Emsian age. 

The Tadrart sandstone is considered to be of Siegenian age 
after analogies with the series at Tassili (Algeria). 

The Tadrart sandstone is also found at the base of the De- 
vonian at Jebel Fezzan and similarily on the eastern side of the 
Murzuk basin. 


Ouan-Kasa Formation ............. Lower Devonian (Emsian) 


The Quan-Kasa unit consists of an alternance of shales and 
fine grained sandstones containing Trilobites and Spirifers of 
Emsian age. Often with abundant fossilised wood (Lepidodendron) 
and occasionally with thin calcareous beds. 

This series is found in the Muruzk basin. It overlies the 
Tadrart sandstone, and is overlain by the Aouinet Ouenine For- 
mation. 

Type locality is Egghedi Ouan-Kasa (N 24?30'- E 11°10’). 
This series was first described by P. BorcHI et C. Cmiesa who 
found fauna thought to be of Middle Devonian age. In fact this 
series yielded fauna characteristic of Emsian. 
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Aouinet Ouenine Formation. mainly Middle and Upper Devonian 
OVERWEG (1850). 


Borcut (1939). Fossili devonici del Fezzan. Ann. Museo Li- 
bico St. Nat. Tripoli (1939). 

FREULON (J.M.) (1951b). Sur la série primaire du Fezzan 
Nord-Occidental. C.R. Soc. géol. Fr., n° 12. Séance du 18 juin 
1951. 

LELUBRE (M.) (1952b). Apercu sur la Géologie du Fezzan. 
Bull. Serv. Carte géol. Algérie, fasc. III, Alger, 1952. 

The type section is to be found in the area of Aouinet 
Ouenine, Fezzan (N 28°30 -E 13°0’) and consists of a Middle 
and an Upper Devonian member. These members are not easily 
separated. 

They consist of an alternance of grey and green silty shales, 
with medium to fine grained sandstones, very fossiliferous. 

FREULON (J.M.) (19516) describes a Middle Devonian (Give- 
tian) fauna in the lower member, and a typical Upper Devonian 
assemblage above (including Spirifer verneuili Murch., which is 
overlain by silty shale containing « Bifungites fezzanensis A. De- 
sio » and lamellibranchs. These are in turn overlain by sandstones 
and shales containing Lepidodendron remains (Desio A. and CHIA- 
RUGI, 1948). These are again overlain by a red haematitic sand- 
stone containing Spirifer tornacensis Koninck (Famennian - Stru- 
nian - Tournaisian). 

The age of these beds above the Spirifer verneuilli is still 
discuted. 

The Upper Devonian is also found in the Murzuk basin at 
Egghedi Quan-Kasa as marked on the 1/2000 000 Geol. Inter- 
national Congress Map (1952) of Sahara Central. 


DIOUA GROUP TE Continental Lower Cretaceous ? 


FOUREAU (F.) (1895). Mission chez les Touaregs, mes deux 
itinéraires sahariens, d'octobre 1894 à mai 1895. Paris, in-80, cartes. 

Principi (P.) (1919). Filliti wealdiane della Tripolitania. In 
ZACCAGNA : Itinerari geologici nella Tripolitania Occidentael. Mem. 
desc. Carta géol. Ital. Roma, 18. 

Dr LAPPARENT (A.F.) (1949). Sur la stratigraphie et la Pa- 
léontologie du Djoua (Sahara central). C.R. Ac. Sc. Paris, Séance 
du 21 mar s1949. 

The name « Continental Intercalaire » was used by KILIAN 
(1931) to describe the beds lying between the Continental Post 
Tassilian and the marine Cretaceous of the Hamada de Tinrhert. 

This Formation was described in further detail by DE LAPPA- 
RENT (1949) for the area of Djoua (Central Sahara) between Fort 
Flatters and the Libyan frontier. He remarks upon the certain 
Continental Lower Cretaceous age of these gypseous red and 
green shales and upon the probability of the basal marly, sandy, 
bone beds being Wealden. He points to a similarity between this 
and the section lying beneath the marine Cretaceous corniche at 


El Golea. 
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LELUBRE (M.) (1952) has remarked upon the shelly limestone, 
immediately overlying these bone beds, which are found as far 
east as En-Nahia before wedging out. 

The name « Continental Intercalaire » is not recommended, 
for sufficient is now known of the age of limits of this Group in 
Libya to give it a more definite name. 

It is recommanded by Lerranc (1958) that the name DJoua 
SERIES be used in Libya. Type section is the Djoua valley running 
beneath the Corniche of the Hamada de Tinrhert between Fort 
Flatters and the Libyan frontier. It is recommmanded that it be 
called the Djoua Group. ' 

The basal « Bone bed » consists of sandy green marls, con- 
taining bones, teeth and plant remains often with an overlying 
shelly limestone bed which weathers mauve. 

These lower beds wedge out to the east disappearing in the 
area of En-Nahia and lie unconformably upon the Continental 


Post-Tassilian. Age c Wealden » ? 


The overlying « Gypsum Member » consists of a red and green 
gypseous shale series which has thin shelly calcareous marly beds 
intercalated. 

The top is marked by the massive dolomitic corniche of the 
escarpment which marks the Cenomanian transgression. 

These beds thicken considerably towards the west. 

Age: Lower Cretaceous ? 


With both having a similar age and an underlying Continental 
Post Tassilien, one must associate the Djoua Group with the 
Nubian Sandstone of the Murzuk basin. 


Bibl.: Kirtan (C.) € LELUBRE (M.), 1946; LeLuBRE (M.) 
(1952b); CHRISTIE (A.M.) (1955); DE LAPPARENT (A.F.) (1958); 
LEFRANC (J.P.) (1958). 


DOME OF COLLENIA BEDS .......... (Visean/Namurian) 
See: CARBONIFEROUS. 


DOR EL ABD FORMATION ....... Upper Eocene-Oligocene 


First defniition by Ph. Macnier and B. Duvar - C.P.T.(L) 
unpublished report 1958. Type locality : Dor el Abd cliffs, south 
È the head of Wadi Araua valley, 100 kms south of the sea, in 

yrte. 

Dolomitic limestone, gray, white or yellow, with fossiliferous 
limestone and, in middle part, intercalations of light green clay, 
dolomitic with gypsum. It contains Crassostrea cf. gryphoides 
Schloth, and in the upper part Nummulites intermedius fichteli. 

Dor el Abd limestone overlies shales and coquina limestones 
of Wadi Tamet formation. It is overlain by Greir bu Hascisc 
shales. Its age is Oligocene and Upper Eocene. 

See: EOCENE; 

OLIGOCENE. 
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DOR EL GUSSA SANDSTONE ............ (Carboniferous) 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
Libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scienti- 
fica Reale Accademia d'Italia a Cufra (1931), vol. I, Roma, 
page 205. 

Taken all together, it consists of a series of quartzitic sand- 
stones, often coarse, sometimes very fine, white, yellow and 
green, in which Desio (1935) collected some very poor fossil prints 
which he has been able to identify as Sigillaria, and badly pre- 
served internal moulds of little gasteropods (continental ?). 

These sandstones form a large part of the Dor-el-Gussa, in 
the western F'ezzan. 

Desio (1951) has tentatively put the « Dor-el-Gussa sand- 
stone » on the same horizon as the Lepidodendron beds of Fezzan 
(Lower Carboniferous). 


Bibl. : Desio (A.) (1936a), p. 337. 


DOR SGBEL SERIES Un te oats RUP. Eocene ? 


Desio (A.) (1943a). L’esplorazione mineraria della Libia. 
I.S.P.I. Milano, p. 73. 

It is a series of light coloured calcareous marls with gypseous 
shales at the base, partially and only slightly phosphatised and 
poor in macrofossils. Because of its stratigraphic correlations it 
is placed in the Eocene. The series is found in Western Tripoli- 
tania to the west of Bu-Ngem. 


DOR TALAH SEBIES Lo Cretaceous 
Desio (A.) (1943a). L’esplorazione mineraria della Libia. 
Milano, p. 58. 


The series consists of a succession of white, floury, limestones, 
and soft yellowish marly limestones, which contain many types 
of fossils amongst others, corals, lamellibranchs, and gasteropods, 
which places the series in the Maestrichtian. 

This series forms a long slope on the right hand side of the 
Wadi Seggana, in the Sofeggin basin (Western Tripolitania). 

See: GHERIAT FORMATION; 

SOCNA FORMATION; 
EL HAMRA GROUP. 


EGHERSANDSTONERECO Ce ars Cambro/Ordovician 
DarroNi (M.) (1934). Mission au Tibesti (1930-31). Mem. Ac. 


Sc. Inst. France, t. 61. Paris, p. 119. j 
Desio (A.) (1943b). II Sahara italiano. Il Tibesti Nord-Orien- 


tale. R. Soc. Geogr. Ital. Roma, p. 82. 
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GÉRARD (G.) (1958). Carte géologique de l'Afrique Equato- 
riale Francaise au 1/2000 000. Note explicative Direction des Mi- 
nes et de la Géologie A.E.F. 

Unpublished oil company reports (1958). 

Found in the area of Jebel Eghei(N 23° 09’ - E 19° 36’) in the 
Dohone area, it is usually found lying unconformably upon Pre- 
Cambrian rocks. 

It is a cross bedded sandstone, pebbly with local conglome- 
ratic sandstone. Towards the top are ferruginous beds. In this 
sandstone are found Tigillites, Harlania, and Cruziana. It is un- 
. conformably overlain by the Lori Sandstone. 


EL EGEG FORMATION m sees Palaeozoic - Mesozoic 


Desio (A.) (1936a). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV. Roma, p. 339. 

This is a series composed of sandstones and puddingstones, 
quartzitic, white and purple (if fresh), or dark brown (when 
weathered), sometimes cross bedded, and it forms the Murzuk 
Hamada in Fezzan. 

At the base are many metres of lilac coloured, pellitic quart- 
zites. The only fossils which are found are fossilised woods, 
amongst others being Dadoxylon aegyptiacum Ung. 

The age of the series is still not precisely known. It appears 
that the lower part of the series is Upper Palaeozoic and the 
rest Mesozoic. 

The name « El Fgeg Series » is much better than the vague 
« quartzitic sandstone and puddingstone with silicified wood » also 
used by Desio. The series corresponds to the Nubian Series of 
the Eastern Sahara. 

Recommended for local use only. 

See: NUBIAN SANDSTONE; 

CONTINENTAL POST-TASSILIEN GROUP. 


EL FUGHA FORMATION ........................ Eocene 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
Libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scienti- 
fica Reale Accademia d’Italia a Cufra (1931), vol. I, Roma, 
p. 180. 

More detailed references: Drsio (A.) (19434). L'esplorazione 
mineraria della Libia. I.S.P.I. Milano, p. 116. 

It consists of an argilaceous limestone, rich in fossils, and 
outcrops in Eastern Fezzan on the slopes of Wadi El-Fugha. The 
fossils determined here are foraminifera, echinoderms, lamelli- 
branchs, Nautiloids and indicate a neritic zone of a warm sea, 
partially lagoonal. 

The age of the fauna varies from Paleocene to Eocene. DESIO 
(1942, 1951) placed the El-Fugha Series in the Lower Lutetian 
(Middle Eocene). 
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It is a more shaly equivalent of basal Wadi Tamet Formation, 
or Gebel Uaddan Formation. 


See: EOCENE. 
EL GATAJMEMBER 40000 \ sek odia e RENT S eu da Eocene 
See: EOCENE; 


WADI TAMET FORMATION. 


Bi HAMRA GROUP > ene Turonian to Paleocene 


Desro (A.) (1943a). L’esplorazione mineraria della Libia, Mi- 
lano, p. 600. 

ano (A.M.) (1955). Geology of the Garian area. United 
Nations T.A. Programme Report n° TAA/LIB/2. 

BuroLLET (P.F.) (1956). Contribution à l'étude stratigraphi- 
que de la Tunisie Centrale. Annales des mines et de la géologie, 
n° 18. Service des Mines, Royaume de Tunis, 1956. 

Unpublished oil company reports (1958). 

This Group is found in the type section around Mizda and 
south-east to Chueref. 

It consists of the following formations (top to bottom) : 


— Gheriat Formation Maestrichtian to Paleocene 
— Socna Formation Maestrichtian 
— Mizda Formation Turonian - Lower Senonian - Campanian 


Gheriai Formation .............. Maestrichtian to Paleocene 


This formation is a microcrystalline, dolomitic, limestone, 
light coloured, detrital, with cross-bedding. Fragments of ammo- 
nites have been found in the lower part. It has been named after 
the oases of El Gheriat ech Cherguia, S of Mizda. 

In the area south of Chueref (S-E of Mizda) the Gheriat 
Formation is transgressed upon by a soft gypsiferous chalky, 
dolomite, the Chueref Limestone (Paleocene) which probably 
corresponds to the Gelta Chalk of the Uaddan Formation. 

It overlies the green shales of the Socna Formation. 


SocnasFrormatione cs a ee Maestrichtian 


It has green shales and shaly, detrital, yellow, fossiliferous 
limestones with echinoids, Alectryonia, Exogyra, Omphalocyclus, 
etc... 

The «shaly» or Upper Member consists mainly of green 
shales with gypseous, slabby limestones with abundant Cardium, 
and at the top, in the Bir Tala area, ammonites are found. 


The « Detrital Limestone » or Lower Member is about 40m 
thick and underlies the shaly member. It is a massive detrital 
limestone which further to the east has Orbitoides at the base. 

The Socna Formation is overlain by the dolomitic limestones 
of the Gheriat Formation. 

It overlies the Mizda Formation. 
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Mizda Formation ...................... Turonian-Senonian 


This formation is formed of a series of shales, dolomites, and 
gypsums. It is split into two members: 

« Dolomite-shale » or Upper Member. 

This is an alternance of shale and grey, gypseous, dolomitised 
limestone, well bedded, and near the base the dolomite is sac- 
caroidal and vuggy. 

The top is marked by a chalky dolomite with chert, which 
forms slabs, and is overlain by the detrital limestones of the 
Socna Formation. 

« Dolomite » or Lower Member 

It is a massive, irregularily bedded, cross-bedded dolomite 
containing rudistes and gasteropods. 

The Mizda Formation represents a lateral equivalent of the 
Upper and Middle Aleg Formation (sensu stricto) described in 
Tunisia by P.F. BuroLLET (1956). 

It overlies the Gasr Tigrinna formation. 


EOCENE. 
a) Cyrenaica 

Grecory (J.W.) (1911). The geology of Cyrenaica. Quat. J. 
Geol. Soc., vol. LXVII, n? 268, London. 

STEFANINI (G.) (1921). Fossili terziari della Cirenaica. Pa- 
laeontografia Ital., vol. XXVII, Pisa. 

Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan orientali. Missione scientif. 
della R. Accademia d’Italia a Cufra (1931), vol. I, Roma. 

The Eocene of northern Cyrenaica occupies a narrow belt 
of country forming the northern flank of the Jebel el Achdar 
and outcrops continuously from near El Abiar in the west to 
Derna in the East. 

The base of the Eocene is rarely seen at outcrop but in 
Gerdes el Abid, Maraua and Ras el Hilal areas Eocene rests 
unconformably on beds of Cretaceous age. 

Beds of Miocene and Oligocene rest with slight unconformity 
on both the Middle and Upper Eocene. 

Two main subdivisions of the Eocene are possible, and these 
are redefined modifying the age of the units in some cases. They 
form the CYRENAICA GROUP and are the 

Apollonia Formation, 
Derna Formation. 
Bibl. : Prarz (1938) and LITTLE (1945). 


b) Tripolitania and Eastern Fezzan. 
The Eocene is subdivided as follows: 
Wadi Tamet Formation. 


Graret el Gifa Member, 
Tmed el Ksour chalk, 
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El Gata Member. 
It overlies the Gebel Uaddan Formation. 


Gebel Uaddan Formation. 
Orbitolites Limestone : 
(Bir Ziden member) Gir Gypsum 
Ben Isa Chalk 
Rouaga Chalk, 
Flosculina Limestone, 
Kheir marl, 
Operculinoides Limestone, 
Gelta Chalk (Base). 


It lies disconformably upon the Upper Cretaceous of the 
Hamada. 


EXTRUSIVE IGNEOUS ROCKS Late Tertiary - Quaternary 


Extrusive igneous rocks cover an area of more than 35,000 
square kilometers in Libya. 

In Tripolitania they occur in Garian-Mizda area and are 
composed of basalts and phonolites. 

In the Fezzan the volcanic massif of Jebel es Soda and Jebel 
Haruj cover a vast area and are principally composed of vesicul- 
ar basalt and augite-andesite. In Jebel Fezzan, the basalt flows 
belong to the same group as that of Jebel Soda, although some 
of the older basic rocks may be Pre-Cambrian or Cambrian. 
Olivine and Nepheline basalts characterize the flows at Wau el 
Namus and a large amount of olivine crystals may be found 
around the crater at Namus. Other extrusive rocks are found 
in Jebel Eghei and the Tibesti mountains. 

Volcanic rocks are found in Cyrenaica in the neighbourhood 
of Awenat. 

Volcanic activity in Libya occurred after the Eocene regres- 
sion, although the volcanic cones at Wau el Namus and North 
of Haruj are believed to be very recent. 

In general the volcanic activities in Libya are believed to 
have been concurrent with movements along deep seated frac- 
tures perhaps in connection with the great orogenic pulse of the 
alpine cycle. 


F 
FORTINO FORMATION ............... Mainly Aquitanian 
See : MIOCENE. 
EUEHAT LIMESTONES «V. uve veg ES MUN. AS Miocene 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione scientif. 
della R. Acc. d’Italia a Cufra (1931), vol. I, Roma, p. 77. 
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(Fuehat limestones, continued) 


Desio (1935) gave this name to sandy, white limestones, 
fossiliferous, topped by hard green limestones which outcrop at 
Fuehat to the S-E of Benghazi. The fossils are corals, echinoids, 
molluscs, reptiles and fish, all of Miocene age, amongst which 
are the Pecten ziziniae Blanck, and abundant Lithothamnium. 

This name is recommanded for local use only. 


See : MIOCENE. 


GARA GATTAR SERIES. ERRE Cretaceous 


Desio (A.) (1943a). L'esplorazione mineraria della Libia. 
Milano, p. 57. 


It consists of a sandy, marly, gypseous limestone series, 
which outcrops along the flanks of Gara Gattar, to the right of 
Wadi Sofeggin (Tripolitania). The abundant fossils found in this 
series are corals, lamellibranchs, gasteropods and cephalopods of 
Maestrichtian age. Amongst these are, Alectryonia larva Lam., 
Exogyra overwegi V.B., Inoceramus regularis d’Orb. 

This series is sometimes known as the « Gara Gola-el-Gattar 
Series », which is the full name for the isolated feature where it 
outcrops. 

See: GHERIAT FORMATION; 

SOCNA FORMATION. 


GARA GAZALAT SERIES... E Eocene 

Desio (A.) (1943a). L'esplorazione mineraria della Libia. 
IS.P.L, Milano, p. 73. 

This series consists of a lower limestone, and an upper part 
marly, of whitish-yellow colour, with gypsum at the base. The 
characteristic fossil of the series is « Operculina alpina» var. 
multisepta Silv. 

The Gara Gazalat is an isolated feature found to the west 
of Bu N’Gem, in the Eastern Tripolitania. 

It is recommended that this term is dropped. 

See: GEBEL UADDAN FORMATION. 


GARGAESGROUW Pie Cambro-Ordovician 


Is a thick sequence of sandstones with shaly intercalations 
and Tigillites. 

The type section is that from the basement outcrop on Jebel 
Gargaf (Jebel Hassaouna : 28% 15” N, 14°00’ E) to the Gothland- 
ian (Silurian) outcrops at Aouinet Ouenine (28° 20’ N, 12° 55’ E) 
and Bir el Gasr (279 30’ N, 120 55’ E). 

. The lithology of the type section is true for all the Fezzan 
basins. There are areas with reduced thickness, erosional and 
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non-depositional unconformities. This Group is divided into four 
formations: The basal Hassaouna Formation, the Haouaz Form- 
ation, the Melez Chograne Formation, and the Memouniat Form- 
ation. 

In the region of Dohone and Jebel Eghei, to the south of 
Syrte on the Libyan-French Equatorial Africa border, the series 
of Palaeozoic sedimentary rocks is not yet clear. 

There is recognisable a basal Jebel Eghei Sandstone which 
is probably Cambro-Ordovician, and so far is the only sure equi- 
valent of the Gargaf Group. 


GARGAF SANDSTONES .............. Cambro-Ordovician 
(Grés de Gargaf.) 
See: GARGAF GROUP; 
GRES INFÉRIEURS. 


GARIANSDOLCOMITE mem ain A lee UN Turonian 
See: NEFUSA GROUP. 


GARGARESC SANDSTONE ..... Quaternary (Tyrrhenian) 


These sandstones, found in the quarries at Gargaresc, to the 
west of Tripoli, are of Tyrrhenian age. 

They consist of coquinoid fragmental limestones containing 
Tyrrhenian fossils (identified by LIPPARINI), and consolidated 
calcareous dunes. 

See: QUATERNARY. 


GASR TIGRINNA FORMATION ................ Turonian 


CHRISTIE (A.M.) (1955). Geology of the Garian area. 
U.N.T.A.P. Report n° TAA/LIB/2. 

This is an alternation of dolomitic limestone, a white dolomite, 
a very gypsiferous shale, and massive gypsum. Oysters, echinoids 
and Dicyclines have been found in these beds. They are underlain 
by the shelly dolomite at the top of the Garian Dolomite of 
the Nefusa group and overlain by the Lower Dolomite member 
of the Mizda formation of the El Hamra group. 


GEBEL BEN GHNEMA LIMESTONES ...... Carboniferous 


Desio (A.) (1936a). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV, asc. 2, Roma, p. 337. 

On the eastern flank of Gebel ben Ghnema, between El Ga- 
trun and Uau-el-Chebir, outcrop green and red marls, with 
gypsum and ferruginous concretions, in which CHIESA found a 
small form of Bellerophon and Brachiopods. DesIo (1936a) follow- 
ing a preliminary examination, thought it was probably Lower 
Permian; but a later examination of the fauna (Rossi, 1939) 
changed the age of these « limestones » to the Middle Carbonifer- 
ous, based on the presence of Squamularia ovata and Bellerophon 


carinatus. 
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(Gebel Ben Ghnema limestones, continued) 


Several French geologists (LELUBRE, 1940, and DALLONI, 1948) 
are nevertheless of the opinion that it is of Lower Carboniferous 
age. In fact, it may be the equivalent to the Dome of Collenia 
beds and/or Assedjefar or Dembaba formations. 

The same bed of Bellerophon was seen (Desio 1936, 1937) 
in the Western Fezzan, not far from the Wadi Tessalatin, along 
the road to Ubari. That bed is overlying the « Productus cora 
Limestone », and is transgressively covered by red sandstones. 


Bibl. : Desio (A.), 1942. 

See: DEMBABA FORMATION; 
DOME OF COLLENIA BEDS; 
CARBONIFEROUS. 


GEBEL ES-SODA SERIES E Cretaceous 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione scientif. 
della R. Acc. Italia a Cufra (1931) ,vol. 1, Roma, p. 215. 

It is a series of fossiliferous, argilaceous limestones overlain 
by a basalt lava flow which forms the Jebel es-Soda. The type 
series is that described by Desio near to Bir el Cteifa; a series 
which shews a fauna of molluses and echinoids with distinct 
Maestrichtian characteristics. It is sufficient to name Cardita 
beaumonti d" Arch., Plicatula hirsuta Coq., Alectryonia larva Lam. 
Hemiaster chargensis Wann., etc. 

See: SOCNA FORMATION; 

EL HAMRA GROUP. 


GEBEL'SCEFSCELISERIESW i lr Cretaceous 


Desio (A.) (1943a). L’esplorazione mineraria della Libia. 
Milano, p. 59. 

It consists of a hard and soft limestone series, marly in the 
upper part, richly fossiliferous, and which outcrops on the Jebel 
Scefscel, to the right hand side of Wadi Sofeggin, in Eastern 
Tripolitania. 

The fossils are echinoids, lamellibranchs and gasteropods 
which shew the series to be of Maestrichtian age. 

See: SOCNA FORMATION; 

GHERIAT FORMATION; 
EL HAMRA GROUP. 


GEBEL UADDAN FORMATION .. 
Paleocene and Lower Eocene 


Chiesa (C.) (1940). La serie eocenica del Gebel Uaddan nella 
d Ann. Museo Libico Storia Naturale, vol. II ,Tripoli, 1940, 
p. 189. 
iS Destro (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scien- 
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tifica della Reale Accademia d'Italia a Cufra (1931), vol. 1, Roma, 
pp. 180, 187, 189. 

Desio (A.) (1943a). L'esplorazione mineraria della Libia. 
LS:B.L, Milano, pp. 75, p. 13. 

Detailed field investigations since have shown that Gebel 
Uaddan Series, Gara Gazalat Series, El Fugha Series, Uau El 
Kebir Series and Bir Ziden Formation are partly equivalent 
terms used by CHiesa (C.) and Desio (A.). It was decided to 
use Gebel Uaddan Formation instead, whereas Chiesa-s Wadi 
Sceghega sections includes parts of the Wadi Tamet Formation. 

Type section : CHIEsaA thought the Wadi Amur section typical 
(29° 18’ N - 16? 10^ E). 

Bottom of formation not exposed in type-section but can 
be observed between Wadi Zmam (29? 38’ N - 15° 30’ E) and Wadi 
Tar (29° 48’ N - 15° 23’ E) where it lies locally slightly discon- 
formably on the Upper Cretaceous series of the El Hamra 
Group. 


Subdivision : from bottom to top: 

— Gelta Chalk : white, red-brown weathered soft friable, chalky 
limestone and marl. Partially equivalent of Chueref Lime- 
stone. 


— Operculinoides Limestone: yellow to greenish, dark-brown 
cavernous weathering, partly dolomitic limestone bands with 
Operculinoides and Lockhartia (Paleocene). 


— Kheir Marl: yellow greenish often gypsiferous marlstone 
band. 


— Flosculina Limestone: white to cream coloured chalk with 
occasionally black cherty limestone lenses with Alveolinids 
(Ypresian). 

— Rouaga Chalk: white, red-brown weathering chalky lime- 
stone sequence with black cherty limestone beds towards the 
top. 

— Ben Isa Chalk: is capped by Orbitolites Limestone (Bir Ziden 
Formation of A. DESIO). 

In the Wadi Kebir, Jebel el Gafes, and Wadi Zem-Zem, 
near Ben Isa, the lithology is as follows: 

— White friable chalk, chalky and gypsiferous marls; dark 
cherty nodules with a Miliolid-Peneroplid fauna capped by 
a yellowish limestone with large orbitolites. 

A facies change of the Ben Isa Chalk and Orbitolites Lime- 
stone to a more gypsiferous member is seen in the southern 
part of Jebel Uaddan and is called the Gir Gypsum. 


The sequence is followed by the Wadi Tamet Formation of 
Lutetian-Priabonian age. 

South of the Gebel Uaddan towards El Fogha and Uau el 
Kebir the Gebel Uaddan formation becomes more shaly, marly 
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(Gebel Uaddan formation, continued) 


and locally sandy. Towards the Hamada el Hamra the thickness 
decreases rapidly and only the lowest members are present 
(Chueref Limestone). 


GERDES EL ABID LIMESTONES ............. Cretaceous 


MARCHETTI (M.) (1934). Note illustrative per un abbozzo di 
carta geologica della Cirenaica. Boll. Soc. Geol. Ital., vol. LIII, 
fasc. 2, Roma, p. 310. 

They consist of coarse hard limestones, yellow and grey 
marls and marly limestones, and subcrystalline, hard limestones, 
with echinoids and lamellibranchs such as Hemiaster cubicus Des., 
and Plicatula auressensis Coq., which outcrop in the Gerdes el- 
Abid region (Cyrenaica) and which were placed, by MARCHETTI, 
in the Cenomanian. Near to Got el-Sas, on top of similar lime- 
stones, are found marls with Lower Senonian Turonian lamelli- 
branchs, and above again other limestones of the Upper 
Cretaceous. Thus these limestones are Turonian or Senonian. 

See: NEFUSA GROUP; 

AIN TOBI LIMESTONE; 
JEFREN MARL; 

GARIAN DOLOMITE; 

GASR TIGRINNA FORMATION. 


Bibl. : Desio (1935); MARCHETTI (1938); LITTLE (1945). 


GHERIAT FORMATION ................... Maestrichtian 
See: EL HAMRA GROUP. 


GIADO DOLOMITE .................... Lower Cretaceous 


C.P.T.(L) unpublished reports. 

This unit is formed by interbedded brown dolomite, grayish 
or greenish sand and shale. It outcrops in several places along 
the Nefusa cliff. Type locality for this section is below the 
village of Giado. 

It overlies the Chicla formation and is overlain by Uazzen 
sands. 

lt appears to be an equivalent of Gafsa formation of Central 
Tunisia (cf. P.F. BuroLLET, 1956) and should have an Albo- 
Aptian age. 

See: CRETACEOUS; 

DJOUA GROUP. 


GIARABUB SERIES" "um M Miocene 


Desio (A.) (1928). Risultati scientifici della Missione alla 
Oasi di Giarabub (1926-27), parte II: La Geologia, Roma, p. 94. 

This series shews an alternation of sandy limestones, soft 
limestones, green shales ¡sometimes saliferous, and gypsums; very 
rich in fossils, which form the sides of the Wadi Giarabub. 
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In the lower part this series contains fossils of Langhian age, 
such as Chlamys praescabriuscula Font., Chl. submalvinae Fuchs, 
Scutella ammonis var. rostrata Fuchs, Psammechinus dainellii 
Desio, etc.; and in the upper part fossils which are mainly Helvet- 
ian such as Pecten fuschi Fourt., P. subarcuatus Tourn., Flabelli- 
pecten hesseri Andrz., Ostrea plicatula var. virleti Desh., and var. 
Rohlfoi Fuchs often together with Alveolina bradyi Silv. 


Bibl.: Drsro (1935). 
Recommended for local use only. 
See : MIOCENE. 


GTREGYP SUMA Cn E Lower Eocene 
See: EOCENE; 
GEBEL UADDAN FORMATION; 
ORBITOLITES LIMESTONE; 
BIR ZIDEN MEMBER. 


GRARE TRE GIRA MEMBER TT Eocene 


See: EOCENE. 
WAD! TAMET FORMATION. 


GRARET EL-MERBAA SERIES .................. Eocene 


Desio (A.) (1943a). L’esplorazione mineraria della Libia, 
LS.P.L, Milano, p. 78. 

This is an evaporitic series of fossiliferous marly limestone 
which outcrops along the sides of the Graret el-Merbaa depres- 
sion, in the Syrtica. The fossils Conulites cooki Cart. and Gryphea 
gryphoides M., are abundant in the series. 

The age is certainly Middle Eocene. 

Recommended for local use only. 


GREIR BU HASCISC FOHMATION ............. Oligocene 


First definition by Ph. MAGNIER and B. Duvar - CPT(L) un- 
published report 1958. 

Type locality: cliffs of Greir bu Hascisc, south of Wadi 
Araua valley, about 100 km south of the sea, Syrtica area. 

Lower part is mainly green shale with some fossiliferous 
soft limestone interbedded. Upper part is made of whitish dolo- 
mite, generally soft and vacuolar, coquinoid. Fossils are abund- 
and with echinoids, oysters, bryozoa and Nummulites intermedius- 
fichteli. 

The formation is overlain by Miocene limestones. Its base is 
the top of Dor el Abd Formation (Upper Eocene - Oligocene). 


See : DOR EL ABD FORMATION. 


Oligocene - Cyrenaica. 


Limestone brown on weathered surface - yellow-grey on 
fresh surface varies from crumbly sandy texture to hard dense 
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(Greir Bu Hascisc formation, continued) 


crystalline irregularly bedded but for most part massive, very 
fossiliferous in upper and lower part. 
It has yielded abundant fossils notably Nummulites inter- 
medius-fichteli, Eulepidina, echinoids, lamellibranchs, etc., etc. 
It is usually transgressive, and rests on beds of Upper Eocene 
in the Slonta area, Middle Eocene at Derna, and Upper Creta- 
ceous age in the Gerdes el Abid area. 


GRES INFÉRIEURS (Lower Sandstones) . Cambro/Ordovician 


KiLraN (C.) (1925) : Essai de synthèse de la géologie du Sa- 
hara Sud Constantinois et du Sahara central. C.R. XIII* Congrés 
géologique international, 1922. 

KILIAN (C.) (1931b). Sur l’âge des gres à Harlania et sur 
lextension du Silurien dans le Sahara Oriental. C.R. Ac. Sc. 
Paris. 

(The term TASSILI INTERNE (Inner Tassili) is a morphological 
term used in Algeria for mountains made of these beds). 

GRES DU GARGAF (GARGAF SANDSTONES) is another equivalent 
term used by LeLUBRE (1946) (Sur le Paléozoique du Fezzan. 
Académie des Sciences, Paris, Séance du 27 mai 1946) — origin- 
ally ascribed by him to Devonian and is now known to be a 
Cambro-Ordovician group. 

It is a sandstone series discordant on the Pre-Cambrian and 
« Infra Cambrian » series. 

Usually of arkosic sandstones in the lower part, then Tigillite 
sandstones, followed by an argillaceous sandstone and finally, 
at the top, a sandstone with irregular stratification and cross 
bedding. 

These beds were originally described in the Algerian Sahara 
and correspond to the Cambrian and to the Ordovician. 

See: GARGAF GROUP; 

HASSAOUNA FORMATION; 
HAOUAZ FORMATION; 

MELEZ CHOGRANE FORMATION; 
MEMOUNIAT FORMATION; 
OLOCHI SANDSTONE; 

EGHEI SANDSTONE. 


HAOUAZ FORMATION ............. Cambrian/Ordovician 


The base in the Murzuk basin is marked by a strong discon- 
formity, not clearly seen at Jebel Gargaf. This formation overlies 
the Hassaouna Formation. 

It consists of fine grained, well bedded, slightly cross-bedded, 
platy, silty, micaceous, green and grey shales, sometimes with 
sand or medium grained sandstones. 
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In the Fezzan area, it is characterized by the presence of 
many Tigillite beds (equivalent to Desio's Sabellarifex : Annali 
del Museo Libico di Storia Naturale, 1940) and abundant ripple 
marks. It is overlain by the Melez Chograne Formation. 

Reference: Tigilites — M. MENCHIKOFF : Sur lOrdovicien 
des chaines d'Ougarta (Sahara Oranais). C.R. Soc. géol. Fr., p. 218, 
1933). 

See : GARGAF GROUP; 

GRES INFERIEURS. 


HARLANIA SANDSTONE (Gres à Harlania). Upper Silurian : 
(Ludlow ?) (Gothlandien supérieur) 


KILIAN (C.) (19316). Sur l’âge des grès à Harlania et sur 
extension du Silurien dans le Sahara central. C.R. Ac. Sc. Pa- 
ris, Séance du 29 juin 1931. 

KILIAN (1931) describes the « grès a Harlania » on the western 
side of the Murzuk basin. 

The « Harlania sandstone » is an equivalent of a sandstone/ 
shale sequence with problematical fossils (mainly Harlania) 
named Acacus Sandstone by Desio (1936). 

The « Grès à Harlania » (Harlania sandstone), is equivalent 
to the Acacus sandstone and it is suggested that the name Har- 
lania sandstone be discontinued. 


Bibl. : DaLLoNI (M.) (1934), p. 121. 
See: ACACUS SANDSTONE. 


HASSAOUNA FORMATION ................... Cambrian 


The base is always coarsely conglomeratic and arkosic and 
lies unconformably upon Pre-Cambrian or Infra-Cambrian beds. 

This massive, medium to coarse grained silicified sandstone 
has white to red, shaly, kaolinic cement and is nearly always 
strongly cross-bedded with occasional thin conglomerate bands 
and thin silty micaceous shales. 

Except for very poor tracks, no fossils have been found in 
this formation. It is generally accepted as being Cambrian in age. 
It is overlain by the Haouaz FORMATION. 

This formation is named after the Jebel Hassaouna which is 
a local name for the Jebel Gargaf, a mountainous mass between 
219 50’ N and 28° 45’ E, along the 14th meridian. 

See: GARGAF GROUP; 

GRES INFERIEURS; 
EGHEI SANDSTONE. 


HELIX RED SANDS sc ooo ae oppeto hem ments Quaternary 


Crema (C.), Parona (F.), FRANCHI (S.) (1913). Descrizione 
fisica e geologica della regione. In : La Tripolitania Settentrionale, 


vol. I, Roma, p. 3. 


32 


(Helix red sands, continued) 


It consists of red sandy soil, fine grained, containing frag- 
ments of land molluscs, which form a superficial surface over 
most of the coastal plain between the Jebel and the sea-coast 
of Tripolitania. From the mineralogical point of view the sand, 
which is sometimes well cemented and sometimes poorly ce- 
mented, is composed of quartz (50 % +) and fine grains of lime- 
stone, quite a few feldspathic grains, as well as spinel, rutile, 
zircon, etc... and in addition some argilaceous matter. 

« A propos » the Red Sands see FRANCHI (1912). 

Desio describes the c Helix Red Sands» of Tripolitania as 
corresponding to the yellowish-red limestones, or even white 
dune limestone with Helix melanostoma Drep, and Rumina deco- 
lata var. saharica Deh., of the Cyrenaican shore, which some- 
times forms the coastal cliffs. Desio says that these limestones 
come after the Cardium (Tyrrhenian) zone, but before the zone 
of Cerithium vulgatum. The «clastic dune limestone » is given 
the same age, based on the same fauna, by STEFANINI (1923). 


See: QUATERNARY (WURMIAN). 


HOLOCENE. 
See: QUATERNARY. 


J 
JEBDRENIMARES PI ZI Cenomanian-Turonian 
See: NEFUSA GROUP. 
K 
KUERATSERIES aera Palaeozoic - Mesozoic 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan occidentali. Missione Sc. R. 
Ace. d’Italia a Cufra (1931), vol. 1, Roma, p. 231. 


This is a very general term introduced by Desio in 1935 to 
denote all of the series, the greater part being quartzitic sand- 
stones, which form the area of the Kufra group of oases. It 
corresponds approximately to the Nubian Sandstone Series, but 
limited to the aforesaid region; there is undoubtably Palaeozoic, 
including Devonian, and fossiliferous Carboniferous, probably 
also the Silurian, and very likely a good part of the Mesozoic. It 
is a continental series in which are grouped quartzitic sandstones, 
frequently current bedded, bits of quartzitic puddingstone, and 
beds of pelitic, ferruginous, quartzites. 
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L 


LIMESTONE WITH ALVEOLINA BRADYI ....... Miocene 


Desio (A.) (1927). Sulla presenza del Miocene nei dintorni di 
El-Abiar (Cirenaica). Rend. R. Acc. Lincei, Cl. Sc. Fis. Mat. et 
Nat., Ser. 6, vol. VI, 29 sem. Roma, p. 239. 

Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan orientali. Missione Sc. della 
R. Acc. d’Italia a Cufra (1931), vol. I, Roma, p. 325. 

Desio (A.) (1927) has described as « Limestone with Alveo- 
lina bradyi», a white compact limestone, subhorizontally bedded 
over the Cyrenaica plateau near El Abiar and Bu-Semah. It con- 
tains also Pelecypods as Pecten cristato-costatus, Arca modoloi- 
des, Phacoides (Linga) columbella, Gastropods (Strombus cf. 
coronatus), Bryozoa and Lithothamnium which allow its attribu- 
tion to the Miocene, perhaps Middle Miocene. 

The stratigraphic position and geographic repartition of 
« Limestone with A. bradyi» has been given later with precision 
in a second paper. These massive limestones, conchoidal breaking, 
pink-yellow, subcrystalline, with poorly preserved fossils, often 
moulds or prints, are reported as Tortonian after a more detailed 
study. The common presence of Alveolina bradyi and Dentritina 
rangi is in favour with this interpretation. The base, however, 
may include a part of Helvetian. 

The formation is present from the Marmoric plateau, between 
Porto-Bardia and Giarabub, to the southern flank of Jebel el 
Achdar, and as far as the eastern boundary of Syrte. It is found 
also in the coastal region near to Tobruk, between Tobruk and 
Derna, and in the area of Barce, as well as Jeffara, Tripolitania 
and near Homs. 

Bibl. : Desto (1942 and 1951) and LITTLE (1945). 

It is recommended that this name be dropped. 

See: MIOCENE; 

BENGHAZI LIMESTONE. 


TITTRESVERMETUS1BED 45:334 9 3] ee Recent 

Crema (C), PARONA (F.), FRANCHI (S.) (1913). Descrizione 
fisica e geologica della regione. In : La Tripolitania settentrionale, 
vol. I, Roma, p. 3. 

Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
Libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scien- 
tifica Reale Accademia d’Italia a Cufra (1931), vol. I, Roma, p. 349. 

This is a very porous sandy limestone, formed of shell debris, 
often incrusted by Vermetus. 

Desio (1935) says that this c little bed » probably corresponds 
to the Cerithium vulgatum sands of Cyrenaica. 

It is recommended that this term be dropped. 

See : CERITHIUM VULGATUM SANDS. 


34 


LORI SANDSTONE ......................... Ordovician ? 
Silurian ? 
Devonian ? 

Unpublished oil company reports (1958). 

This sandstone is found lying unconformably upon Eghei 
Sandstone, in the area of Wadi Lori (N 23° 02’ - E 20° 00’). It is a 
massive, friable sandstone weathering to peculiar pinnacle type 
forms. 


LOWER SANDY « PANCHINA » .. Quaternary (Pleistocene) 


Crema (C.), PARONA (F.), FRANCHI (S.) (1913). Descrizione 
fisica e geologica della regione. In : La Tripolitania Settentrionale, 
vol. I, Roma, p. 3. 

Sandstone, yellowish-brown, fine grained, granules of quartz, 
strongly to poorly cemented by limestone, current bedded. Lo- 
cally rich in fossils such as Pectunculus, Cardium and occasionally 
Morio. 

It seems that this bed could correspond to the « Cardium 
Beds » and to the « Agedabia Sandstone ». 

The name should be discontinued. 

See: QUATERNARY. 


M 
MAALEGH FORMATION ...................... Helvetian 
See : MIOCENE. 
MARADA FORMATION. ETT Miocene 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione scientif. 
della Reale Accademia d’Italia a Cufra (1931), vol. I, Roma ,p. 110. 

The Marada Series, which forms the slope of the northern 
side of the basin in which is the oasis of that name, is mainly 
made up of green shales, sometimes saliferous and gypsiferous, 
also has white and greenish-yellow sandy limestones, very 
fossiliferous. The fossils are mainly molluscs such as Pecten sub- 
arcuatus Tourn.: P. ziziniae Blkh., Chlamys praescabriuscula 
Font., Gryphea gryphoides var. gingensis Schloth., as well as 
echinoids such as Amphiope arcuata Fuchs., many species of 
Scutella, and many Clypeaster. The fauna is Langhian and Helve- 
tian. At the base the series appears to have been transgressively 
laid down on the Oligocene with outcrops further to the West 
(Graret el Luban). 

See : MIOCENE. 


MELEZ CHOGRANE FORMATION ............ Ordovician 


Transgression by this formation on the Haouaz formation is 
probable. The Melez Chograne formation is an argilaceous se- 


35 


quence consisting of greenish, yellow and grey, micaceous, silty 
shales, with many stringers of fine grained micaceous sandstone. 
There are abundant tracks. Rapid variations in thickness and 
facies have been observed. It is usually overlain by the Memou- 
niat Formation. 
See: GARGAF GROUP; 
GRES INFERIEURS. 


MEMOUNIAT FORMATION ... cora MIA Ordovician 


The base is marked by a haematitic band and often uncon- 
formably overlies the Melez Chograne formation. 

The Memouniat formation is a sandstone unit, massive, cross- 
bedded, medium to coarse grained and only very slightly conso- 
lidated by a kaolinitic cement. It has finaly bedded fine grained 
sandstones and very rare micaceous silty shales. Usually unfossi- 
liferous. 

The top is often unconformably overlain by graptolitic shales 
or younger beds, and is marked also by a haematitic band. 

See: GARGAF GROUP; 

GRES INFERIEURS. 


MIOCENE. 


GREGORY (J.W.) (1911). The Geology of Cyrenaica. Quart. 
Journal. Geol. Soc. London, vol. LXVII, n? 268, London, 1911. 

Desio (A.) (1927). Sulla presenza del Miocene nei dintorni di 
El Abiar (Cyrenaica). Rend. R. Acc. Lincei, Un. Sc. Fis. Mat. e 
Nat., Ser. 6, vol. II, 29 sem. Roma, p. 239. 

Destro (A.) (1928). Risultati scientifici della Missione alla Oasi 
di Giarabub (1926-27). Parte II: La Geologia. Roma, p. 94. 

Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan orientali. Missione Sc. della 
R. Acc. d’Italia a Cufra (1931), vol. I, Roma, p. 325. 

Unpublished Oil Company Field Reports (1958). 

The Miocene of Cyrenaica and Tripolitania occupies the 
north-eastern portion of Libya. It appears along the coast in a 
broad area from Misurata to the Egyptian border. It is doubtful 
if it goes further south than the 26°00 parallel. 

It is recommended that the Miocene of Libya be divided into 
Lower, Middle and Upper; though the Upper Miocene is not found 
outcropping. 

Lower Miocene 

E SHORTINOBBORMATIONQ 7-5 7 1275 mainly Aquitanian 

This is a Lower Miocene, basal, sandy, coarse textured, 
fossiliferous, limestone which is found in the Hon area (Syrtica). 

— Beddahach Formation ...... (Aquitanian to Burdigalian) 

The Wadi Beddahach (N 32? 37’ 00” - E 22° 29’ 00") forms the 
upper reaches of the Wadi Derna. Here the Aquitanian is a 
massive, white, chalky, detrital Limestone yielding Miogypsina 
globulina, Miogypsinella complanata, Lepidocyclina (Eulepidina) 
dilatata, Lepidocyclina (Nephrolepidina) marginata, Rotalia 
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viennoti. In this section is a locally developed massive dolomite 
under and overlain by the detrital Limestones. The uppermost 
part of this section is of Burdigalian age and consists of predo- 
minantly white detrital limestones, commonly marly or with 
algae and with abundant mollusc casts and occasional echinoid 
fragments. The Burdigalian forms the greater part of the Libyan 
plateau and extends from the coast to the edge of the sand sea, 
and across the Egyptian border. 

In Tripolitania it outcrops along the coastal area between 
the towns of Homs and Giarabulli and continues beneath the 
Djeffara to Tunisia. There it is detrital, sandy and shaly, with 
large echinoids and oysters. 


Middle Miocene 
— MAALEGH FORMATION cer ee Helvetian 
It is a fine to medium grained, detrital, organic limestone, 
fragmental and slightly recrystallized and found in the Wadi 
Maalegh (Cyrenaica: N 32?27'00" -E 22951'00") which flows 
into the Gulf of Bomba. Here it overlies the Burdigalian Bedda- 
hach Formation, but the base is not clear. It outcrops on the west 
side of the Gulf of Bomba and appears to be more restricted 
than as described by Desio (1935). It has yielded Ficus conditus 
and Pecten subarcuatus. 
In Tripolitania it is probably represented by the green clays 
found in Italian water wells (see Marada Series). 
Tortonian 
The Tortonian which Desio (1935) reports to be present in 
the Cyrenaica area has not been substantiated. In Tripolitania it 
may be present beneath the Quaternary of the Jeffara area. 
See: REGIMA LIMESTONE; 
FUEHAT LIMESTONES; 
LIMESTONE WITH ALVEOLINA BRADYI; 
BENGHAZI LIMESTONE; 
PORTO BARDIA SERIES; 
GIARABUB SERIES; 
CYRENE LIMESTONE. 


MIZDA FORMATION ................. Turonian/Senonian 
See: EL HAMRA GROUP. 


MRAR FORMATION ......... Upper Tournaisian to Visean 
See: CARBONIFEROUS. 


MURZUCH LIMESTONES ........... Tertiary /Quaternary 


Desto (A.) (1936a). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV, fasc. 2, Roma, p. 341. 
Desio (A.) (1937). Il Sahara italiano. Parte I. Fezzan e Oasi 
di Gat. Geologia e morfologia. R. Soc. Geogr. Ital., Roma, p. 60. 
Unpublished oil company reports (1958). 


37 


They consist of greyish white, yellow and cream, stratified 
limestone, sometimes sandy, with conchoidal fracture, slightly 
altered brecciated structure, sometimes porous, and with a thick, 
white, weathered crust; these outcrop in the Murzuch area and 
further to the East, between Umm-el-Araneb and Zuilia, in the 
Fezzan. It contains calcareous algae (Chara) and fresh water 
gasteropods (Valvata) which PaaNr (1938) thought were possibly 
Jurassic. 

BELLAIR (1944) re-examined these limestones and concluded 
that they were Quaternary deposits, or, at the oldest, Pliocene, 
and very likely lacustrine. LELUBRE (1946) thought on the other 
hand that these Murzuch Limestones were an Eocene cycle of 
beds formed by lacustrine, lagonal, and marine deposits. 

Once again BELLAIR (1947) repeated his opinion, not only for 
the outcrops of Murzuch, but also for these at Zuilia and other 
areas of Fezzan. MuLLER-FEUGA has described them as Paleogene. 

Finally Desio (1951) was of the opinion that these were 
limestones of lacustrine deposition, Pliocene or Quaternary, 
formed by the rewashing of Cretaceous and Eocene limestones 
found farther south. 


Bibl. : DarroNr (1948). 
Recent oil company work has shown these limestones to 
probably be Tertiary. 


NEEUSAT GROUP Ve wu. TS Cenomanian/Turonian 


CHRISTIE (A.M.) (1955). Geology of the Garian area. 
U.N.T.A.P. Report n° TAA/LIB/2. 

BuroLLET (P.F.) (1956). Contribution à l'étude stratigraphi- 
que de la Tunisie Centrale. Annales des Mines et de la Géologie, 
n9 18, Service des Mines, Royaume de Tunis, 1956. 

Unpublished oil company reports (1958). 

It consists of the following formations (top to bottom) : 

Garian Dolomite : Turonian 
Jefren Marls: Turonian-Cenomanian 
Ain Tobi Limestone : Cenomanian. 

The type section is taken from the area of Garian, passing 
south to Mizda. The Nefusa Group is the lateral equivalent of 
the Zebbag formation of Tunisia (see BUROLLET, 1956). 

(CARTAN DOLOMITE STO I Turonian 

It consists of a massive, irregular bedded, grey, micro- 
crystalline dolomite, with common chert. It is sometimes found to 
be cross-bedded. It overlies the Jefren marls, the junction being 
indefinite and irregular. The top is marked by softer beds, some- 
times containing gypsum, and at the very top a band with shell 
debris. 

Following fossils are reported by CHRISTIE: Neithea shawi 
Sow., Lima iteriana PrcrET et Roux, Pecten sp. 
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JEFREN: MARIS ER RER ER Cenomanian/Turonian 


They consist of an alternation of shale, or marl, greenish- 
yellow, and of argillaceous, yellow, dolomites. Between Jefren 
and Nalut interbedded gypsums are found. The passage from 
Cenomanian to Turonian is probably found in these marls. They 
are overlain by the Garian Dolomite, and are underlain by the 
Ain Tobi Limestone. The top is ill defined and irregular. 

Fossils: Nerinea gemmifera Coq., Tylostoma sp., Turritella sp. 
AIN TOBICEIMESTONE ch n nee cece eters Cenomanian 

It is a yellow, dolomitic limestone, massive bedded, sometimes 
detritic and oolitic. The base rests either on the Uazzen Sands, 
or further East, near Garian, on the Chicla Formation. In the 
middle is a well marked bed of hard siliceous, cherty limestone, 
containing the debris of Ichtyosarcolites. The top passes pro- 
gressively into the softer Jefren marls. 

Fossils : Exogyra flabellata, Trigonia beyrichi, Trigonia ethra, 
Cardita forgemoli, Gervilleia n. sp., Avicula cenomaniensis d'Orb., 
Ichthyosarcolites sp. 


NUBIAN SANDSTONE ..... Age: Mainly Lower Cretaceous 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione scientif. 
Reale Accad. d’Italia a Cufra (1931), vol. I, Roma. 

SANDFORD (K.S.) (1935). Geological observations on the north- 
west frontier of the Anglo-Egyptian Sudan and the adjoining part 
of the Southern Libyan Desert. Quart. Journal Geol. Soc., vol. 91, 
London. 

SANDFORD (K.S.) (1937). Quart. Journal Geol. Soc. London. 

KiLIaN (C.) and LeLuBRE (M.) (1946). De l’âge des grès de 
Nubie à l'Orient de l'Ajjer (Sahara central). C.R. Ac. Sc. Paris, 
222:55D032392230: 

Desio (A.) (1951). Cenno riassuntivo sulla costituzione geo- 
logica della Libia. Report XVIII, Sess. Intern. Geol. Congr. Part 
XIV, London, p. 49. 

Predominantly poorly sorted quartzose sandstones with inter- 
bedded siltstones. It is usually strongly cross-bedded and con- 
glomeratic, and frequently ferruginous and silicified. It contains 
fossilised wood and vegetal remains. 

It is normally marked by a basal conglomerate and usually 
unconformable on older sediments. It has no definable top but is 
> to be transgressed upon by Upper Cretaceous and younger 
erms. 

It is widespread in the Kufra-Jebel Eghei and Dohone areas. 
In the Murzuch basin it overlies Continental Post Tassilien beds. 

It is probably not a time unit but a facies, and has stratigra- 
phical affinities to the « bone bed » of the Djoua Group. 

See: DJOUA GROUP; 

EL FGEG FORMATION. 
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OLIGOCENE. 


See : GREIR BU HASCISC FORMATION; 
DOR EL ABD FORMATION. 


OLOCHI FORMATION ............ Algonchian - Cambrian 


DarroNi (M.) (1934). Mission au Tibesti (1930-31). Mem. Ac. 
Sc. Inst. France, t. 61, Paris, p. 119. 

DALLONI gives the name « Olochi Sandstone » to a sandstone, 
mainly coarsely quartzose and laid in this beds, with intercala- 
tions of shale, and outcrops of the flanks of the Tibesti Massif, 
between the crystalline rocks and the fossiliferous Paleozoic. He 
thought it was possibly Silurian, but probably Ordovician. 

The series is discordant with the « Semi-metamorphosed 
rocks » lying immediately below. DEsIo prefered to call this series 
Cambrian. LELUBRE (1946) put the Olochi Series with the meta- 
morphosed Algonchian because he found intercalations of marble 
and schist. It may be referred to the « Pharusian » or « Infra- 
Cambrian » series described in Ahaggar. 


Bibl. : Desio (A.) (19435), p. 82. 


See: EGHEI SANDSTONE; 
GARGAF GROUP. 


ORBITOLITES LIMESTONE oara E Lower Eocene 
See: EOCENE; 
GEBEL UADDAN FORMATION; 
GIR GYPSUM. 
The name Bir Ziden member is preferred by Desio (A.) 
(1943) and is Ypresian. 


OUAN - KASA FORMATION ............ Lower Devonian 
See: DEVONIAN. 


PLEISTOCENE. 
See : QUATERNARY; 
AGEDABIA SANDSTONE; 
LOWER SANDY « PANCHINA ». 
CARDIUM BEDS; 
GARGARESC SANDSTONE. 
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PLIOCENE. 


No marine deposits have been proved and the continental 
Pliocene beds are undistinguishable from the old Quaternary 
diluvium. 

In Fezzan, there are many undated continental beds (Miocene 
to Quaternary). 

The study by Destro (A.) and PeTRoccHI (1943) of vertebrate 
remains referred the Sahabi beds to the Pliocene. 

See : QUATERNARY; 

SAHABI FORMATION: 
SANDSTONE WITH OSTREA cf. CUCULLATA Born. 


PORTO BARDIA SERIES er CO ieee TE Miocene 


Desio (A.) (1928). Risultati scientifici Missione Oasi di Gia- 
rabub. P.te II, la Geologia. R. Soc. Geografica, Roma, p. 85. 

This is a marine sandy limestone series, with intercalated 
sands and mollasse (= sandstone of quartz and feldspar cemented 
by limestone and with a variety of other minerals present), which 
are current bedded, highly or poorly argilaceous, with gypsum, 
very fossiliferous, and which form high sea shore slopes around 
Porto Bardia. The fauna is composed of calcareous algae (Litho- 
thamnium), foraminifera (such as Operculina complanata, Textu- 
laria concava, Myogipsina complanata) molluscs (mainly Pectinids 
and Ostrea), numerous echinoids (Scutella, Clypeaster, Echino- 
lampas) and Bryozoa. 

The age is Burdigalian and Lower Helvetian. 

The name of Beddahach Formation may be preferred. 

See: MIOCENE; 

BEDDAHACH FORMATION. 


PRODUCTUS (cora) LIMESTONE ......... (Carboniferous) 


Desio (A.) (1936a). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV, fasc. 2, Roma, p. 336. 

It consists of a bed of whitish-yellow and brown limestone, 
strongly oolitic in the top 30-40 cms and crammed with marine 
fossils such as brachiopods, molluscs, corals and crinoids, and it 
outcrops in the Wadi Tessalatin, and along the Ubari-Serdeles 
track. The fauna (Ross, 1940) show an association characteristic 
of the Lower Carboniferous thus allowing an accurate dating of 
this « Productus (cora) Limestone ». 

Bibl.: Desio (1937), (1942), (1951, p. 49. 

See: MRAR FORMATION; 

CARBONIFEROUS. 
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QUATERNARY. 


GREGORY and NEWTON (1911). The Geology of Cyrenaica. 
Quart. Journ. Geol. Soc., vol. 67, London. 


LIPPARINI (T.) (1940). Tettonica e Geomorfologia della Tri- 
politania. Boll. Soc. Geol. Ital., vol. LIX, 1940. 


The Quaternary deposits of N. Libya occupy two large basins 
separated by the Miocene hills at Garabulli and Homs. They 
thicken westwards towards Tunisia and eastwards to Cyrenaica. 
In the main, they are Continental deposits but there was one 
large marine incursion during the Tyrrhenian stage. It is im- 
possible to separate the Continental Pliocene because of the lack 
of fossils. 


It is recommended that the nomenclature established by 
LIPPARINI in 1940 should be used particularly for Tripolitania : 


FACIES DESCRIPTION 


Continental Marine 


Flandrian Weak marine transgression 
shown by present shore 
line (cutting coastal dune 
features and encroaching on 
the cliff of the Lower Ge- 
fara). 


HOLOCENE 


Würmian 1. Red calcareous crust con- 
taining windblown sand 
grains. 


2. Reddish earthy argillaceous 
sand, slightly iron rich with 
Helicella lineata, Helicella 
pyramidata (steppe-fauna). 


3. Marine sand with terrestrial 
fossil Moluscs (Helix mela- 
nostoma, Eobania vermicu- 
lata, Rumina decollata): re- 
treting phase (fauna cir- 
cum-mediterranean). 


PLEISTOCENE 


pe 
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FACIES 


Continental Marine 


Riss-Würmien Tyrrhenian *** Detrital foraminiferal li- 
mestone from 4 to 40 metres 
above present sea level 
with Cerithium propractum, 
Tellina cumana-aroda, Tro- 
chula dalat, Tapes pullas- 
tra-saxatilis, Mytilus sene- 
galemsis (equivalent to the 
Strombus bubonius beds in 
Italy). 


N.B. — LIPPARINI also reports 
these beds in a borehole at 
Suq el Sebt, South of Castel 
Benito. Large quarries in 
this bed at Gargaresc. (See 
« Gargaresc limestone »). 


PLEISTOCENE 


Rissian 
Reddish argillaceous sand with 
Eremina deserterum Forsk. 


Villafranchien Reddish sandy limestone and 
thick caliche including large 
quartz grains forming a 
35 Km wide platform along 
the coast of Syrtica, bet- 
ween Buerat and Nofilia. 
Also occurs in scattered 
areas of Jeffara. 


PLIOCENE Continental formation in 
Jeffara undifferentiable 
from Quaternary. 


*** Tyrrhenian molluscs (determination by LIPPARINI). 


LIST OF TYRRHENIAN FOSSILS IDENTIFIED BY LIPPARINI 


Gastropods : Conus (Cheliconus) mediterraneous Brug., Co- 
lumbella rustica (L.), Cassidaria echinophora (L.), Cerithium pro- 
tactum A. Biv., Bittium reticulatum (Da Costa), Trochula (Gibbu- 
la) dalat Adanson. 


Lamellibranchs : Tellina (Macoma) cumana Da Costa v. aroda 
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De Greg., Gastrana fragilis (L.), Venus (Chemelaea) gallina L., 
Tapes (Pullastra) aureius (Gmelin), Tapes pullastra (Montagu) 
v. saxatilis Fleuriau, Loripes (Loripes) lacteus (L.), Cardium tu- 
berculatum L. v. mutica Bronn., Cardiwm (Cerastoderma) edule 
(L.), Mytilus (Hormomya) senegalensis Reeve, Pectunculus (Axi- 
ee ) bimaculatus (Poli), Donax semistriatus Poli v. rostrata Fis- 
cher. 


N.B. — Cerithium pretractum and Tellina cumana aroda are 
extinct forms; Trochula dalat, Tapes pullastra saxatilis and Myti- 
lus senegalensis are atlantic immigrants from the Strombus strata, 
re-entering the basin of origin. 

In Cyrenaica the classification of GREGORY and NEWTON (1911) 
may be equated with that of LIPPARINI above: 


Recent Sand-dunes, lagoon clays, alluvium and delta- 
fans. 

Würmian Calcareous tufa of Derna with Hygromia sor- 
dulenta and Helicella tuberculosa. 

Tyrrhenian Cream coloured, shelly limestones with pseudo- 
oolitic grains, containing Cerastoderma edule, 
Cerithium cf. vulgatum, Columbella rusticus, 
Cheliconus mediterraneus, Ostrea edulis, Gly- 
cymeris glycymeris, Mactra stultorum, Jagonia 
pectem and Loripes lacteus. 

Sicilian Marls and compact limestones from west of 
Tolmeta and the plain east of Benghazi, with 
Cerastoderma edule, Cardium  tuberculatum, 
Glycymeris pilosa and Paludestrina sp. 


Sebcha. 


In addition, there are several isolated saline deposits in un- 
drained depressions or playa lakes, some of which occur far 
inland. They are known locally as «sebcha». Examples are 
Pisida, Taourga, Marada, Edri, Gialo, Giarabub and much of 
Sirte coast. 

Wind blown sand. 

Much of this Continental deposit was laid down over a greater 
length of time than the Quaternary but warrants attention here. 
The sand «seas » are marked on maps in a variety of ways and 
the following names have been used: Ramla, Erg and Edeien. 
Examples are Ubari, Murzuk. 

See: AGEDABIA SANDSTONE; 

CARDIUM BEDS; 

CERITHIUM VULGATUM SANDS; 
CROSTONE DI STEPPA; 
EXTRUSIVE IGNEUS ROCKS; 
GARGARESC SANDSTONE; 
LITTLE VERMETUS BEDS; 
LOWER SANDY « PANCHINA »; 
SERIR GRAVELS, 
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QUARTZITIC SANDSTONE AND PUDDINGSTONE with 
silicified wood -o.r TELE Palaeozoic - Mesozoic 


See: EL FGEG FORMATION. 


RAS HAMIA FORMATION .................. Middle Trias 


Cocci (L.) (1940). Fossili Triassici della Gefara Tripolina. 
Museo libico. St. Nt., vol. II, Tripoli. 


De LAPPARENT (A.F.) (1952). Stratigraphie du Trias de la 
Jeffara (Extréme Sud Tunisien et Tripolitaine). Congrés Géologi- 
que International, fasc. XXI, 1952. 

BRICHANT (A.L.) (1952). Sur la découverte du Trias au pied 
du Djebel Garian (Tripolitaine, Libye). Comptes rendus Acad. 
Sci., Paris, 1952. 

CHRISTIE (A.M.) (1955). Geology of the Garian area. United 
Nations Technical Assistance Programme. Report TAA/LIB/2, 
1 September 1955. 

The Middle Trias outcrops in the cores of several small dome 
shaped structures which occur in front of the main escarpment 
in the Garian Area of Tripolitania. 

The beds are composed principally of dark red fine grained 
micaceous sandstones, red and green silty clay or claystones, and 
varicoloured silts. 

The beds were originally named the Boutonniére Formation 
(Button Hole Formation) after Brichants name for the domal 
structure north of Garian. This name is unsatisfactory and the 
name Ras Hamia Formation is proposed. At Ras Hamia some 
74 metres of the succession is exposed but the base is not seen. 
A considerably greater thickness is known from borehole infor- 
mation. 

No fossils have been found in this formation at outcrop, but 
it is overlain by the Azizia Limestone, the basal member of which 
has yielded a Muschelkalk fauna. 

It is the lateral equivalent of the Kirchaou sandstones of the 
Tunisian Jeffara. 


REGIMA-LIMESTONE T RR RES Miocene 


Dzsro (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione scientif. 
Reale Accad. d’Italia a Cufra (1931), vol. I, Roma. 

These are white limestones, sub-oolithic, soft, fossiliferous, 
and within which is found a bed of whitish, micro-crystalline, 
saccharoidal gypsum. They outcrop near to Er-Regima Station 
(Cyrenaica). The fossils are corals, bryozoa and molluses which 
allowed Desio (1935) to date this assemblage as Tortonian. 

It is recommended that this name is discontinued. 

See : MIOCENE, 
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RORAELDSETERE. SERIES) ... m enano aee oy ban Eocene 


Desio (A.) (1943a). L’esplorazione mineraria della . Libia. 
LS.P.L, Milano, p. 77. 

This is sandy-marly-limestone series of the Eocene, with 
very few fossils, and forms the slopes of the Roraiet Setere de- 
pression in Syrtica. 

Recommended for local use only. 

See : WADI TAMET FORMATION. 


SAHAB SERIES Sio tye cer onde nt ies : (Pliocene) 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione scientif. 
R. Acc. d’Italia a Cufra (1931), vol. I, Roma, p. 95. 

It consists of gypsiferous green shales, alternating with thin 
beds of hard white limestone, often finely bedded and fossili- 
ferous, and which outcrop near Sahabi (Syrtica). The limestones 
contain the remains of molluscs, whilst in the shales are the 
remains of fish and terrestrial vertebrates. The main fauna is all 
similar and classified as Lower Miocene (Desio, 1930). 

Further careful study has shown that in sand and gravel 
deposits (which seem to fill erosional cavities in the lagoonal, 
marine, caleareous-marl series) is a rich fauna of amphibious 
vertebrates (crocodiles, hippopotami), and purely terrestrial forms 
(Proboscidian. Rhinoceros, and bovine and equinine animals). 
PETROCCHI (1943) believes that these continental vertebrates are 
of Pliocene age. 

Thus generally speaking the Sahabi Series consists of a marine 
substratum in a regressive lagoonal series with marine Upper 
Miocene age fossils, with a covering of « deltaic » deposits which 
contain marine fossils, and on top of all this, Pliocene age con- 
tinental deposits. 

See: PLIOCENE. 


SANDSTONE with O. cf. cucullata .............. Pliocene ? 


Destro (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Trioplitania e sul Fezzan occidentali. Missione Scientif. 
R. Acc. d'Italia a Cufra (1931), vol. 1, Roma, p. 106. 

It consists of soft quartzo-calcareous sandstones, light green 
with Ostrea cf. cucullata Born., outcropping in vicinity of Jebel 
El Esc (Syrtica) at base of a cliff, along the Sebkra of Mugtaa el 
Giofer. Desio (1935) attributed these sandstones to the Pliocene. 

Desio (1935, 1942, 1956) reports that these Pliocene deposits 
are also present in Wadi Melh, South-West of Agedabia and 
around El-Agheila, near the thermal spring of Ain el Braghi. 


See: QUATERNARY. 
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SEDADA SERIES ROSEE Cretaceous 
Desio (A.) (1943a). L'esplorazione mineraria della Libia. 
Milano, p. 60. 


This consists of a greenish-white crystalline limestone series, 
unfossiliferous, with pale yellow and purple marls, intercalated 
fossiliferous limestone beds, and a  whitish, lumpy, richly 
fossiliferous limestone, all of which outcrops on the right of Wadi 
Sofeggin (Tripolitania), on the Sedada Gara. The fauna consists 
of echinoids, lamellibranchs, and gasteropods of Maestrichtian 
age. 

See: SOCNA FORMATION; 

GHERIAT FORMATION. 


SEMI-METAMORPHIC SERIES, ALGONCHIAN . Algonchian 


Desio (A.) (19435). Il Sahara italiano. Il Tibesti nord-orien- 
tale. R. Soc. Geogr. Ital., Roma, p. 81. 

In the oldest beds of the Tibesti, beneath the conglomeratic, 
quartzitic Palaeozoic sandstones are found rocks slightly meta- 
morphosed, consisting of quartzitic phyllites, sericitic phyllites, 
sericitic schists, greywacke, arkoses ,quartz and tarry schists, 
whose actual stratigraphic position is not yet known. 

Based on what is known of its stratigraphic position DEsIo 
(1943b) and DaLLoNI (1934) called this series Algonchian. 

Later LeLUBRE (19460) gave no age distinction between 
Archean, eruptive, and semi-metamorphic rocks, having found no 
evidence of a stratigraphic discordance, and the metamorphism 
to be varied progressively. He found that the metamorphic beds 
form a homogeneous formation analogous to the Hoggar Pharu- 
sian. 

Desio (1951) pointed out that the difference of opinion was 
not serious. The Pharusian type series is, in fact, formed of para- 
schists which are usually placed, en bloc, in the Algonchian. The 
Pharusian of KILIAN is its nearest equivalent. 

Similar rocks, associated with granite, outcrop in the core 
of Jebel Fezzan (Jebel Hassaouna). 


SERDELES SANDSTONES ................. Carboniferous 


DUVEYRIER (H.) (1864). Exploration du Sahara, Paris, 1, 1864, 
p. 62. 

Desio (A.) (19364). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. IV, fasc. 2, Roma, p. 333. 

BorcHI (P.) (1940). Fossili paleozoici marini della serie dell 
Uadi Ubarrakat (Fezzan). Ann. Mus. Libico St. Nat., VII, p. 93. 

The Serdeles Sandstones as described by Desio and studied 
by Borcur are not Devonian as was thought. This dating had 
been accepted ever since DUVEYRIER (1864) discovered what were 
thought to be Middle Devonian fossils from these Serdeles out- 
crops. More recent studies by MENcHIKOFF (1945 and 1946) of the 
Wadi Ubarrakat und Serdeles sandstones have shown them to 
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have Dinantian fauna. It is recommended that this term be dis- 
continued. 


Bibl. : MENCHIKOFF (N.) (1925), p. 292; (1946), pp. 346-347. 


SERIR@GRAVEES RS A ee ee Quaternary 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan occidentali. Missione Scientif. 
della R. Accad. d’Italia a Cufra (1931), vol. I, Roma, p. 350. 

These consist of large deposits of sandy gravel which form a 
large part of the area south of the line of oases on the 29th 
parallel, and which are alternatively replaced by pockets of sand 
and dunes. The area in which the gravels are the most widespread 
is that called « Serir di Calanscio » between the oases mentioned 
and Kufra. 

Although the principal mineral of the gravels is quartz, white, 
pink and yellow, with quartzitic sandstones, white, brown, yellow, 
etc... one finds also localized areas with other minerals. 

Desio thought the SERIR GRAVELS to be waterborn alluvial 
deposits, coming from the southern area of the Libyan Sahara 
where there are metamorphic and crystalline rocks, and where 
sands and quartzitic conglomerates are found in abundance (Nu- 
bian series). 

This waterborn theory is disputed by others who believe the 
gravels to be formed by a disintegration, in place, of local rocks, 
by a combination of weathering processes. 

It is possible that the deposits of the Djoua Group and the 
Nubian sandstones have acted as an intermediate stage between 
the original destruction of rocks and the Quaternary gravel de- 
posits. 

The Serir gravels are possibly equivalent to the « Reg » found 
in Central and Western Sahara. 


See: QUATERNARY. 


SLONTA FORMATION. seit. cea Eocene 


This includes part of what GREGORY originally termed Slonta 
Limestones, being the formation overlying the coral limestone. 
STEFANINI confused the issue by including in the Slonta Lime- 
stones beds referable to the Oligocene. 

The Slonta Formation is defined as a beige-white hard or 
porous limestone, in places chalky and cavernous with some 
chalky marls. 

It has yielded Nummulites striatus, N. fabiani and Peneroplids. 
The Marls contain gasteropods. 

The type locality is between Slonta southwards along the 
track for a distance of 19 Kms to a point 32° 25’ N - 219 45’ E 
approximately. 

Beds referable to this formation have also been found at 
El Faidia and Cyrene where they consist of light brown, very 
finely crystaline to crypto-crystalline, massive limestone with 
Nummulites striatus, etc... 
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(Slonta formation, continued.) 


The age of the Slonta Formation is mainly Upper Eocene. 


Bibl.: Grecory (J.W.) (1911); STEFANINI (G.) (1921); PraLz 
(1938) and LITTLE (1944). 
See: CYRENAICA GROUP. 


SOCNA FORMATION ...................... Maesirichtian 
See: EL HAMRA GROUP. 


TADRART SANDSTONE ................. Lower Devonian 
See: DEVONIAN. 


TAITA SLATES. 


KRUMBECK (L.) (1906-1907). Beitrage zur Geologie und Pa- 
laeontologie von Tripolis. Palaeontolographica, Bd. 53, Stuttgart, 
p. 13: 

These slates described by KRUMBECK (1906-1907) as under- 
lying the Lower Devonian sandstones, were placed by DEsIo 
(1936) together with the Silurian (Gothlandian) Tanezzuft shales 
which outcrop on the western side of the Tadrart Range, and in 
Wadi Tanezzuft in western Fezzan. 

It is recommended that the term Tarra SLATES is discontinued. 


Bibl.: KILIAN (C.) (1928); Kirran (C.) (1937); Desio (A.) 
(19365), p. 117. 
See: TANEZZUFT SHALES. 


TANEZZURTSHAEES tetette ete Silurian (Gothlandian) 


KILIAN (C.) (1928). Sur la présence du Silurien a VEst et au 
Sud de VAhaggar. C.A. Acad. Sci., Paris, 20 février 1928. 

Desio (A.) (19362). Prime notizie presenza del Silurico fossi- 
lifero nel Fezzan. Boll. Soc. Geol. Ital., vol. LV, fasc. 1, Roma, 
p. 118. 

DEsIo (A.) (1936b). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV, fasc. 2, Roma, p. 329. 

LELUBRE (1946b). Sur le Paléozoique du Fezzan. C.R. Ac. Sc. 
Paris. 

LeLuBRE (1952a). Recherches sur la Géologie de l'Ahaggar 
central et occidental (Sahara central). Thése, Paris, 1951. Bull. 
Serv. Carte Géol. Algérie, Alger, 1952. 

FREULON (J.M.) (1951a). Rapport préliminaire sur la première 
partie de la mission géologique du Fezzan. Centre de Recherches 
Sahariennes, juillet 1951. 

Desio found in the Wadi Tanezzuft and to the north and 
south of Ghat, a series of thinly bedded shales, sometimes sandy, 
dark grey and green, with spots of red, with sandstone stringers 
weathering whitish grey. He found an assemblage of graptolites 
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(Diplograptus and Climacograptus), molluscs, brachiopods and 
trilobites, all of Llandovery age. 

On the slopes of the western Tanezzuft (Serdeles-Ghat) Desio 
(1936) fround green marls with Monograptus which represent a 
zone slightly higher than the red-green Climacograptus shales. 
It is probable that the base of these shales represents basal 
Gothlandian. 

Besides the Tanezzuft area this bed has been reported by 
LELUBRE (1946 and 1952) between the Tassili and Acacus-Tadrart, 
as well as in the northern Fezzan at Bir el Gasr in the Chatti; 
and D. Massa (1956) in an unpublished paper reported it just to 
the south of Aouinet Ouenine. 

Tanezzuft shales generally unconformably overlie Gargaf 
Group sandstones (Cambro-Ordovician). They are overlain by 
the Acacus Sandstone (Ludlow). 

The type section is at Wadi Tanezzuft north-east of Ghat 
250 N-10? 10 E). 

See: TAITA SLATES. 


TAOURATINE FORMATION .. Jurassic to Lower Cretaceous 
See: CONTINENTAL POST TASSILIEN. 


TASSILI INTERNE (Inner Tassil) ..... Cambro/Ordovician 
See: GRES INFÉRIEURS (Lower Sandstones). 
GARGAF GROUP; 
OLOCHI SANDSTONES; 
EGHEI SANDSTONES. 


TIGUENTOURINE FORMATION ..... Upper Carboniferous 
io Triassic 
See: CONTINENTAL POST TASSILIEN. 


TIMED) EL KSOUR CHALK nuca ce ame messe Eocene 


See: EOCENE; 
WADI TAMET FORMATION. 


TOCRA LIMESTONES orice saloons sete san Messe Cretaceous 


Crema (C.) (1922). Il Maestrichtiano in Cirenaica. Rend. R. 
Acc. Lincei, Ser. 5, vol. XX XI, Roma, p. 121. 

Desio (1935) pointed out white and yellowish-white lime- 
stones, with nodules of chert, hard to soft, sometimes floury, 
which are found in the Wadi Bacur, near to Tocra (Cyrenaica), 
by Crema (1922), at the base of the local succession. 

The fossils found in this limestone are mainly lamellibranchs 
(Lucina dachelensis, L. calmoni, L. subnumismalis, Cytherea 
rohlfsi, etc...) which puts them in the Upper Cretaceous (Mae- 
strichtian). 

Similar limestones outcrop in the same way in beds at Tol- 
meta, and at Wadi el-Atrun (MARCHETTI, 1934). 
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(Tocra limestones, continued) 


The name « Tocra Limestones » is Synonymous with the term 
« Wadi Bacur Limestones » used by CREMA. 


Bibl. : Desio (A.) (1935), p. 67. 
See: CRETACEOUS. 


UAU EL-CHEBIR SERIES: ee eee kre Eocene 


Desio (A.) (1935). Studi geologici sulla Cirenaica, sul Deserto 
libico, sulla Tripolitania e sul Fezzan Orientali. Missione Scientif. 
della R. Acc. d'Italia a Cufra (1931), vol. I, Roma, p. 187. 

This is a series in which the lower half is of gypsiferous shales, 
and the upper half of limestones and gypsums, and which form 
the plateau to the north of the Uau el-Chebir Oasis. The fossils 
(lamellibranchs), which are found at the base of the limestone, 
belong to the Lower Eocene. 

It is recommended this term is dropped as it is partially 
equivalent to the Gebel Uaddan Formation and to the El Fugha 
Formation. 

See: GEBEL UADDAN FORMATION; 

EL FUGHA FORMATION. 


UAZZEN SANDS EEE ee REESE Albian-Aptian 


Unpublished Oil company reports (1958). 

White sands, weathered red, with red shales. It contains fish 
teeth and bone remains. The base is marked by a conglomerate 
with quartzitic cement, and the top is overlain by the Ain Tobi 
Limestone. UazzEN sands overlie Chicla formation or Giado do- 
lomite. 

It is found in the main cliff of Jebel Nefusa from Giado 
eastwards across into Tunisia. It is the lateral equivalent of the 
upper part of the Gafsa formation described by P.F. BUROLLET 
(1956) in central Tunisia. 

See: CRETACEOUS; 

DJOUA GROUP. 


UMM ÆL-LEBD SERIES o m OTT Cretaceous 

Desio (A.) (1943a). L’esplorazione mineraria della Libia. 
LS.P.L, Milano, p. 55. 

This series is formed by what are really two different 
successions. The lower bed, limestone, crystalline, with Inocera- 
mus regularis Orb. and Callianassa; the upper bed, transgressive, 
of soft limetsones with unrolled and «turricate » ammonites 
(Turrilites, Scophites, Baculites) and Terebratula carnea Sow. 
and separated from the former bed by a phosphatic layer, and a 
limonitic gypsiferous bed. These fossils shew them to be of 
Maestrichtian age. 

See: CRETACEOUS. 
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UPPER SOFT SANDSTONE ......... fe ane tepals ee Quaternary 


Crema (C.), PARONA (F.), FRANCHI (S.), 1913. Descrizione 
fisica e geologica della regione. In : La Tripolitania settentrionale, 
vol. I, Roma, p. 3. 

Soft calcareo-quartzose rock, crossbedded (soil type), over- 
lying the « red sandstone with Helix » which forms coastal hills 
of Tripolitania and surrounding cliffs. It consists of fossil cemented 
dunes. The type section of these beds is the « Gargaresc Sand- 
stone ». 

Marine fossils have been found : calcareous algae as Litho- 
thamnium and Corallina. 

FRANCHI (1912) also refers to this sandstone. 

Desio recommends replacing its name by the more precise 
term of « Gargaresc sandstone » which refers to a well defined 
sequence. 

The quarries at Gargaresc are in the Tyrrhenian limestone 
and the succession in Tripolitania is dealt with under LiPPARINI 
(1940). 

See : QUATERNARY; 

GARGARESC SANDSTONE. 


W 
WADI BACUR LIMESTONES ................ Cretaceous 
See: TOCRA LIMESTONES. 
WADI CNEIRUSERIES A none or eaters borers Mesozoic 


Desio (A.) (1936a). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV, fasc. 2, Roma, p. 342. 

It consists of a transgressive series of mainly quartzitic-cal- 
careous-sandstones, free of fossils, which rest on sandstones, and 
quartzitic-puddingstones with silicified wood, of the Wadi Sciata, 
Northern Fezzan. It underlies the fossiliferous series of the Upper 
Cretaceous. The series outcrops exactly in the Wadi Cneir, close 
to Maharouga, in Fezzan. 

Recommended for local use only. 


WADI TAMET FORMATION .... (Middle and Upper Eocene) 

Desio (A.) (1943a). L'esplorazione mineraria della Libia. 
1.S.P.I., Milano, p. 78. 

Desio’s first description of this Eocene series was of alternate 
beds of light coloured limestone and « café au lait» to yellow 
sandstones, yellow marls and crystaline gypsum, forming the 
sides of the Wadi Tamet, Syrtica. The fauna is of pelecypods, 
gasteropods and echinoids such as: Lucina pharaonis Opph., 
Gisortia gigantea Munst., Scutellina concava Lamb. and Echino- 


lampas africanus Lor. | | 
It has been decided to extend the name Wadi Tamet series to 
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(Wadi Tamet formation, continued) 


include the Middle and Upper Eocene beds of the Syrtica area, 
and call it a formation. 

It consists of green shales interbedded with coquinoid lime- 
stones, detrital limestones, chalk, and often gypsum. Fossils are 
very abundant: oysters, echinoids, nummulites, etc. 

The base of the Formation lies on the top of the ORBITOLITES 
LIMESTONE of the GEBEL UADDAN Formation. 

The Wadi Tamet Formation is overlain by the Oligocene and 
Upper Eocene Dor EL ABD LIMESTONES. 


Type locality : Want TAMET 
319 0'0"N 
16? 05’ 0” E. 

From the south to the north the formation can be subdivided 
into three members the names being as follows: Gara Gata, 
Tmed el Ksour and the Graret el Gifa, these all being local place 
names between the Jebel Uaddan and the Wadi Araua (SE of 
Syrte). 


El Gata Member. 


Green or yellowish marls, often dolomitic with interbedded 
soft yellowish limestone, dolomitic, coquinoid or argillaceous. 
Fossils consisting mainly of oysters (Carolia, Ostrea multicostata). 
Overlies the Orbitolites Limestone (Bir Ziden Member). 


Age: Lower Lutetian. 


Tmed el Ksour Chalk. 


Massive white chalk, slightly shaly, compact, with beds of 
brown flints. It contains moulds of Strombus, Heligmus, Rostel- 
laria mokattamensis Cuv. It is brown weathering with a peculiar 
surface alteration and morphology easily identifiable on the aerial 
photographs. 


Age : Lutetian. 


Graret el Gifa member. 


Green shales, coquina and fossiliferous limestone. 

The most important fossils are Carolia placunoides Cant., 
C. lefevrei Fischer, Echinolampas gr. africamus de Loriol, E. gr. 
crameri de Loriol. 

In the upper part a soft coquina limestone contains Nummu- 
lites contortus. In the middle, Numulites cf. gizehensis, are very 
abundant. 


Age: Lutetian and Priabonian (Upper Eocene). 


WADI IOFEL SERIES ts aot ae. ea ee ee Eocene 


Desio (A.) (1943a). L'esplorazione mineraria della Libia. 
ISP: Milano p 173. 

A series of marly limestones, small total thickness, whitish 
num and many lamellibranchs (Lucina and Cardita) and Alveo- 
inids. 
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It is found in the sides of the Wadi Tofel, Eastern Tripo- 
litania. 

The Wadi Tofel Series are equivalent to the Gebel Uaddan 
Formation which is the more generally used term. 


WADI UBARRACAT FORMATION ......... Carboniferous 


Desio (A.) (1936a). Riassunto sulla costituzione geologica del 
Fezzan. Boll. Soc. Geol. Ital., vol. LV, fasc. 2, Roma, p. 335. 

Between Serdeles and Wadi Ubarracat Desio (1936) has 
reported a series of beds partially of brown quartzitic sandstones, 
and partially of green marls and shales. In the lowest beds of 
the series exposed in Wadi Ubarracat are spirifers and productids, 
which after summary examination appeared to be of basal Car- 
boniferous, or the Upper beds of the Devonian. Borcut (1940) 
identified this fauna as a grading zone from Devonian to Carbo- 
niferous. 

Above the brachiopod beds Desio found a bed with Lepido- 
dendron, characteristic of the Carboniferous (Desio € CHIARUGI, 
1948). 

MENCHIKOFF (1946) argued against the conclusions of BORGHI, 
and concluded that the above mentioned series could be placed 
in the Lower Visean. 


Bibl. : Desto (1937 & 1942). 


See: MRAR FORMATION; 
CARBONIFEROUS. 


ZARZAITINE FORMATION ........... Triassic to Jurassic 
See: CONTINENTAL POST TASSILIEN. 
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STRATIGRAPHICAL INDEX 


Archean: Archean. 
Algonchian: Semi metamorphic Series. 
Infra Cambrian: Olochi Series. 


Cambro-Ordovician: Eghei Sandstones; Gargaf Group; Gargaf 
Sandstones; Grés Inférieurs; Haouaz Formation; Hassaouna 
Formation; Lori Sandstone; Melez Chograne Formation; Me- 
mouniat Formation; Tassili Interne. 


Silurian: Acacus Sandstone; Harlania Sandstone; Taita Slates; 
Tanezzuft Shales. 


Devonian: Aouinet Ouenine Formation; Ouan Kasa Formation; 
Tadrart Sandstone. 


Carboniferous : Amsak Limestone; Assedjefar Formation; Dem- 
baba Formation; Dome of Collenia Beds; Dor el Gussa 
Sandstone; Gebel ben Ghnema Limestones; Mrar Formation; 
Productus (cora) Limestone; Serdeles Sandstone; Wadi Ubar- 
racat Formation. 


Trias: Azizia Formation; Boutonniere Formation; Bu Sceba 
Formation (?); Continental Post-Tassilien; Ras Hamia Form- 
ation; Tiguentourine Formation; Zarzaitine Formation. 


Jurassic: Bir el Ghnem Group; Bir el Ghnem Gypsum; Bu Ghei- 
lan Limestone; Bu Sceba Formation (?); Continental Post-; 
Tassilien; Taouratine Formation; Zarzaitine Formation. 


Cretaceous: Ain Tobi Limestone; Chicla Formation; Continental 
Intercalaire; Djoua Group; Dor Talah Series; El Fgeg Form- 
ation; El Hamra Group; Gara Gattar Series; Garian Dolomite; 
Gasr Tigrinna Formation; Gebel es Soda Series; Gebel 
Scefscel Series; Gerdes el Abid Limestones; Gheriat Format- 
ion; Giado Dolomite; Jeffren Marls; Mizda Formation; Nefusa 
Group; Nubian; Quartzitic sandstone and Puddingstone; Se- 
dada Series; Socna Formation; Tocra Limestones; Uazzen 
Sands; Umm el Lebd Series; Wadi Bacur Limestones; Wadi 
Cneir. 

Eocene: Apollonia Formation; Ben Isa Chalk; Bir Ziden Mem- 
ber; Chueref Limestone; Cyrenaica Group; Derna Formation; 
Dor el Abd Formation; Dor Sgbel Series; El Fugha Format- 
ion; El Gata Member; Flosculina Limestone; Gara Gazalatat 
Series; Gebel Uaddan Formation; Gelta Chalk; Gir Gypsum; 
Graret el Gifa Member; Graret el Merbaa Series; Kheir 
Marl; Operculinoides Limestone; Orbitolites Limestone; Ro- 
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raiet Setere Series; Rouaga Chalk; Slonta Formation; Tmed 
el Ksour Chalk; Uau el Chebir series; Wadi Tamet Format- 
ion; Wadi Tofel Series; Gheriat formation. 


Oligocene : Dor el Abd Formation; Greir bu Hascisc Formation. 


Miocene: Beddahach Formation; Benghazi Limestone; Cyrene 
Limestone; Fuehat Limestone; Fortino Formation; Giarabub 
Series; Limestone with Alveolina Bradyi; Marada Formation; 
Maalegh Formation; Porto Bardia Series; Regima Limestone. 


Pliocene : Sahabi Series. 
Teriiary-Quaternary : Murzuch Limestone. 


Quaternary: Agedabia Sandstone; Cardium Beds; Cerithium 
vulgatum Sands; Crostone di Steppa; Extrusive Igneous 
Rocks; Gargaresc Sandstone; Helix red Sands;; Little Ver- 
metus Bed; Lower sandy « Panchina »; Sandstone with Os- 
trea. cf. cucullata; Serir Gravels; Upper Soft Sandstone. 


Recent: Dunes, Sebcha, etc. 
General terms: Kufra Series. 


ALPHABETICAL INDEX 


Acacus Sandstone. 
Agedabia Sandstone. 
Ain Tobi Limestone. 
Amsak Limestone. 
Aouinet Ouenine Formation. 
Apollonia Formation. 
Assedjefar Formation. 
Archean. 
Azizia Formation. 
Beddahach Formation. 
Benghazi Limestone. 
Ben Isa Chalk. 
Bir el Ghnem Group. 
Bir el Ghnem Gypsum. 
Bir Ziden Member. 
Boutonniere Formation. 
Bu Gheilan Limestone. 
Bu Sceba Formation. 
Carboniferous. 
Cardium Beds. 
Cerithium vulgatum Sands. 
Chicla Formation. 
Chueref Limestone. 
Continental Intercalaire. 
Continental Post-Tassilien 
group. 
Cretaceous. 
Crostone di Steppa. 
Cyrenaica Limestone. 
Cyrene Group. 
Dembaba Formation. 
Derna Formation. 
Devonian. 
Djoua Group. 
Dome of Collenia Beds. 
Dor el Abd Formation. 
Dor el Gussa Sandstone. 
Dor Sgbel Series. 
Dor Talah Series. 


Eghei Sandstone. 
El Fgeg Formation. 


El Fugha Formation. 

El Gata Member. 

El Hamra Group. 

Eocene (Cyrenaica). 

Eocene (Outside Cyrenaica). 
Extrusive Igneous Rocks. 


Flosculina Limestone; see : Eo- 
cene, Gebel Uaddan Format- 
ion. 

Fortino Formation. 

Fuehat Limestone. 

Gara Gattar Series. 

Garat Gazalat Series. 

Gargaf Group. 

Gargaf Sandstones. 

Garian Dolomite. 

Gargaresc Sandstone. 

Gasr Tigrinna Formation. 

Gebel Ben Ghnema Lime- 
stones. 

Gebel es Soda Series. 

Gebel Scefcel Series. 

Gebel Uaddan Formation. 

Gelta Chalk; see: Eocene, Ge- 
bel Uaddan Formation. 

Gerdes El Abid Limestone. 

Gheriat Formation. 

Giado Dolomite. 

Giarabub Series. 

Gir Gypsum. 

Graret El Gifa Member. 

Graret El Merbaa Series. 

Greir bu Hascisc Formation. 

Grés Inférieurs. 


Haouaz Formation. 
Harlania Sandstone. 
Hassaouna Formation. 
Helix Red Sands. 
Holocene. 


Jefren Marls. 
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Kheir Marl; see: Eocene, Ge- 
bel Uaddan Formation. 

Kufra Series. 

Limestone with Alveolina 
Bradyi. 

Little vermetus bed. 

Lori Sandstone. 

Lower sandy « Panchina ». 


Maalegh Formation. 

Marada Formation. 

Melez Chograne Formation. 
Memouniat Formation. 
Miocene. 

Mizda Formation. 

Mrar Formation. 

Murzuch Limestones. 


Nefusa Group. 
Nubian Sandstones. 


Oligocene. 

Oligocene of Cyrenaica. 

Olochi Formation. 

Operculinoides Limestone; see: 
Eocene, Gebel Uaddan Form- 
ation. 

Orbitolites Limestone. 

Ouan Kasa Formation. 


Pleistocene. 

Pliocene. 

Porto Bardia Series. 
Productus (cora) Limestone. 


Quaternary. 

Quartzitic Sandstone and Pud- 
dinstone. See: El Fgeg 
Formation. 


Ras Hamia Formation. 

Regima Limestone. 

Roraiet Setere Series. 

Rouaga Chalk. See: Eocene, 
Gebel Uaddan Formation. 


Sahabi Series. 

Sandstone with Ostrea cf. cu- 
cullata. 

Sedada Series. 

Semi-metamorphic Series. 


-Serdeles Sandstone. 


Serir Gravels. 
Silurian. 

Slonta Formation. 
Socna Formation. 


Tadrart Sandstone. 

Taita Slates. 

Tanezzuft Shales. 
Taouratine Formation. 
Tassili Interne. 
Tiguentourine Formation. 
Tmed El Ksour Chalk. 
Tocra Limestones. 


Uau el Chebir Series. 
Uazzen Sands. 

Umm el Lebd Series. 
Upper soft sandstone. 


Wadi Bacur Limestones. 
Wadi Cneir Series. 

Wadi Tamet Formation. 
Wadi Tofel Series. 

Wadi Ubarracat Formation. 


Zarzaitine Formation. 
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